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Itis well recognized that high rise buildings are ptanned with
the provision of lifts. CPWD has been handling lift installations
for over six decades right from the design stage to installation,
commissioning, operation and maintenance. The first lift
specification viz General Specifications for electrical works (Part-
11l lifts) was published in 1981. Over the years the lift Industry
has progressed rapidly. To incorporate the latest technology and
development, the existing specification has been revised. The
revised specification covers hydraulic lifts, dumb waiters and
escalators in addition to the electric traction lifts.

This revision is the resuit of the efforts put in by the committee
consisting of Sh. K.J.Singh, SE(E)I, Sh. R.K.Singhal, SE(E),
Sh. Mukesh Vij, SE(E) & Sh. G.Chanchlani, AE(E).

In this connection | am also thankful to the efforts put in by
Sh. S.R.Subramanian, CE(E)I, Sh. K.K.Jaswal, CE(E)Il and other
staff of CE(E)I without whose efforts this revision would not have
been possible. Any suggestions or modifications in this
specifications may be made to SE(S&S). In case of any
discrepancy between English and Hindi versions, the English

oo

New Delhi J.N. Bha\)ani Prasad

Dated 24* January,2003 Director General (Works)
C.P.W.D., New Delhi

version shall be held valid.
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CHAPTER-I
GENERAL

Scope :

These general specifications cover the details of equipment to be supplied, inspection as may
be necessary before despatch, delivery at site, installation, testing, commissioning and handing
over in working condition of Electrical, Hydraulic, Service Lifts and Escalators.

Related documents :

These technical specifications shall be read in conjunction with the General Conditions of contract
with all correction slips, as well as schedules and drawings. In the event of any discrepancy
between these specifications and inter-connected contract documents, the technical require-
ments as per the tender specifications shall be followed and deem to be having over-riding value.

Definition of terms:
The definition of terms used in these general specifications are given in Chapter Ii.

Requirement, quantity and location

Number , speed, capacity and type of lifts for particular usage and their location in a particular
building shall be decided in accordance with the recommendations of 1S: 14665 (part-1) 2000. -
However, certain general points regarding the requirements, quantity and location of hfts are given
in the following paragraphs.

Requirement

" The passenger lifts shall normally be provided only when thé number of floors to be served

exceeds four or the height of the building exceeds 14.5 meters. However, lifts for special purposes
such as hospital lift, goods lift and VIP lift may be provided to serve even a Iesser number of
floors depending upon the particular requirements.

" Number of lifts

The number of lifts for a particular building shall be decided keeping in view any probable future
expansion. It is important to have a thorough investigation of quantlty and quality of service
desired. :

Location and Layout :

The passenger lifts shall be so placed as to be easily accessible from various entrances to the
building. For maximum efficiency they should be grouped and located suitably in the building.
Goods lifts shall also be similarly placed for achieving least horizontal movement of goods. The

_ideal arrangement. of lifts depends upon the particular use in the respective building and shall

be determined in every individual case. In selecting the location for lift installation in any building
particular attention shall also be taken to the fire rescue aspect in confirmity with the local
municipat by !aws and preventton -of water entry into the pit.

(@)



2.5

HE .‘:'2'.,5.'.—1‘:.",—:. Ty

2.5.2

25.2.1

2.6
2.6.1

2.6.2

3.0

31

3.2

it R

* AT e = maawﬁaaﬁawe@%ﬂ@%qzWgﬁwmé?ﬁ@%ﬁaﬁw@ﬁ,.;
SRS g o IR R A TR @) we o & @ R IR e e § gReeeE o

mémﬁmzﬁrmw—cﬁ%l

FEEd WA IR SGA - A WA ¥ 0% a1 ot glauea Rgel @ 6 @ Fee o A
s 3 gpe ¥ & @1 ol Al Wi T gl que T 8 | e @iy wnfia & g e
3 Rl el § SErT & Y @ ot e | @ 9 9 | .

g aul faaria w;ﬁﬂﬁﬁ%ﬁmw%mwgﬁmwwmwﬁmaﬁ
S ey |

a1 e

Praferd Fa HIEM, A1 Mew ot 7 A et @ sraftuly waT ¥ @ = sy @ wgfy, sam Qewrt
#t Rafy, 3 ERET R A o= F T gu R T6T § A & el dEad & ored AR 8
ifey | et it Hea B et ) &t 4 ye ) uRAY F ar 987 81 §9 W AR I A9ehT 99 ST TRl
g eI # | q9 kT | 8T 39 UK 1 SIS ofufterd 8 aet JuEt @ e ol Fmter
qEEelig el & AR e =R |

SyearT foge
e @ foe aret, iRy Riaet ol o A &5 ol A7t A @ I A STasashar gl &, & Mae
Bt =ifda

et Fradt, Rifred, s ot goan diatt @ agee

HeT T five sl ok Fredl & srgea R som | SR Eed a8 @ e O e
HAfufrm, oftem s & 3 avEw I e ol weeer aftfram, Reeht ol @ frg 7 faaRas are
forre sHffrm € 1 39 Rl W ot A e e affe e @ adt A e st @ o R
T 1 ARSI T TR A suRfE! @ eravamanelt & ff srgEw &

Rt & e zen arg a2 fe sftfra ok Fram & aR oftfire- IV & Rarman @

Rty Rgga e st g

frgga Rt & sirer @ et aft Sggn wrd et Rgga sffram, 1910 qun s Rgga frem,
1956 (3rgaae au H9lifa) & AR Mol R o =] | fgga ==t & e @ §o o=, 9. 3
g fafder W - | (SiioRE), 1994 @ wmT-11 (S1gd), 1994 srgaas aul HAE ¥4 §7, & 0
TET B e |

g aRare aear 49 R

HiweR o @Y @ gEl W g R o o afeet, sram sfttam & o o art
Rt anf, 7en arp ok Rive sfremm & Mg o0d T s a1 oo &9 @ i /i afel @
dey § - W A0 FRW & SRR g wade & e amen s
Eﬁamaﬁﬁmswé,a@“mﬁ WWWWMWW@:WWWWWQW
SHSERR R e ) B R LA awmmq%maﬁﬁ\wmﬂ |

)




5 .- Passenger Lifts

Residential buildings- When the number of flats per floor are not many the lift may be conveniently
~ placed near.a. stair-case. However, if the number of flats in each floor is substantial the lift may
conveniently be located in a shaft adjoining the building.

252 Office building and Hospital- It is generally found convenient to have bank of two or more lifts
at one or more convenient points in the building with one or more banks near a stair case. Traffic
pattern in various parts of the building shall also be taken into account while locating the lift banks.

2.5.2.1 Shops and Departmental stores- Lifts in these buildings shall be so placed as to secure convenient
and easy access to each floor.

26 Goods Lifts

26.1 The location of goods lifts in office buildings, factories, warehouses etc., shall be planned to suit

' the progressive movement of goods throughout the building having regard to the nature of the
process carried out in the building, the position of loading platforms, railway sidings etc. The
placing of lifts in a fume or dust laden atmosphere and where it may be exposed to extreme
temperature shall be avoided wherever possible. Where such an installation is unavoidable the
equipment should be of suitable design and construction to suit the environmental conditions.

2.6.2 Hospital lifts
Hospital lifts shall be situated near the wards, operation theatre and such other areas where
patients are required to be taken.

3.0 Conformity with statutory Acts, Rules, regulations, Standards and Safety Codes

The installation shall be carried out in conformity with the local lifts Act and Rules. For example
the Bombay Lifts Act for Bombay, the West Bengal Lifts and Escalators Act for West Bengal,
the Bombay Lifts Act as extended to Delhi for Delhi etc. At other Blaces where no local Lifts
Act is in force the Bombay Lift Act shall be followed. The installation shall also conform to
requirements of Local Municipal Bylaws.

Extracts of Bombay Llft Act and Rules as applicable for Delhi are appended at
_Appendlx ‘.

lectricity Act and Rules

works in connection with installation of electric lifts shall be carried out in accordance
visions of Indian Electricity Act 1910 and the Indian Electricity Rules 1956 amended
(upto.date. The electrical works shall also conform to CPWD General Specifications for Electrical
works Part-1 (Internal) 1994 and Part-1l (External) 1994 as amended upto date wherever relevant.

3.2 Safety Codes and labour regulations
* The contractor shall at his own expenses arrange for the safety provisions as per the statutory

regulations, 1S recommendations, regulations under factory Act etc. , where applicable and
instructions issued from time to time in respect of all ilabour employed by him directly or indirectly
for the installation of the lift.

- The contractor shall provide necessary barriers, warning signs and other safety measures etc.,
wherever necessary so as to avoid accident. In addition all safety procedures as outlined in
Appendix VI’ shall be complied with.
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in-case of default the department shall be at liberty to make arrangements and provide facilities--"
as"aforesald and recover the.cost. from- the contractor.

'He shall also indemnify CPWD against clalms for compensation arising out of his negllgence
in this regard.

Fire Regulations |
The installation shall be carried out in conformity with the local fire regulations and rules
““thereunder wherever they are in force.

Works to be done by the Department

The department shall be responsible for the following works only and these are excluded from
. the scope of the successful tenderer :

Provision of 3 phase, 4 wire , 50 Hz, 415 Volts .A.C. power supply terminated in the lift machine
om separately for each lift/ escalator with suitable sized TP & N switch fuse with double earthing

e of electric traction lifts and escalators as the case may be.

—Prbvis}ion shall also be made for suitable size TP&N switch fuse at the ground floor for each
electric traction lifts.

P _'V'iSibn of single phase 50 Hz 230 V A.C. power supply terminated with suitable sized SP&
switch fuse for lighting in the machine room and lift well

ater and power supply during installation, testing and commissioning periods.

ilated=machine room with exhaust fans, lift well and water proof lift pit.

hting in the machine room and at all fandings.

hobk.above the_,____,_liifl_t' well and trap door.

lh'a_ddiﬁon to the manufacture, supply, instailation, testirig and commissioning of the lift in\;IIUding

all‘auxiliary equipment, followmg works shall be deemed to-be mcluded within the scope of the
_werk 10.be-done by the contractor
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- The' ‘Scope of Tifior buuldlng work inclides ail grouting’of folndation concfetPB;ds to be
formed or made as base for supporting R.S. joists etc., grouting and anchoring of all boards.
clamps, supports, foundation bolts, installation in position of R.S joists in the machine room, lif-
well or in the pit, Such works shall exclude cutting of marble work and construction of partitio-:
wall wherever involved.

52 Supply of necessary R.S. joists or angle iron supports brackets etc., for installation of the lift,
;... either in the machine room or at other places as may be necessary lncludlng their installation
..in position.

_All electrical works except bringing in main connection and earth connection to the machine room
terminated on suitable switch fuse unit/ board. All electrical works including inter-connection from
this switch/ board and loop earthing from the earth bar to be provided in the machine room shall
he done by the successful contractor.

Responsibility to ensure safety of lift materials against pilferage and damage till the installation
" is handed over to the consignee.

|l scaffolding as may be necessary in the lift well during erection work and subsequently

ing eqmpments units, assembhes and accessories, hardware, foundation bolts, terminal
or- electrical connections, cable glands, junction box and items which are useful and
for efficient assembly in operation and installation shall be deemed to have been
inthe scope of work. The installation shall be complete in all details whether such detaifs
een mentioned in the specifications or not.

8.0 - Information to be supplied by contractor after award of work
Within a period of 4 weeks from the date of receipt of letter of acceptarice the contractor shall
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_provide the department his programme bar chart for submission of preliminary drawing, manu- -
_facturmg of equupment installation, _lesting, .commissjoning .and.handing over: Thissshould be
corélated with the bu1|d|ng completlon programme. The contractor shall be required to submit
in triplicate the following drawings and information within the above 4 weeks period for approval
of the department before commencing the work :

(a) All general arrangement drawings;

(b) Details of foundations for equipments, load data location etc. of various assembled
equipment as may be needed generally by other agencies for purpose of their work. The
data will include breaking load on guides, reaction of buffers on lift pits, reaction on support

i points in machine room, lift well etc.

{c) Complete layout dimensions for every unit/ group of units with dimensions required for
erection purposes.

{d) Any other drawing/ information not specifically mentioned above but deemed to be
necessary for the job by the contractor.

. (e) List of items to be carried out by the department in accordance with the tender accepted.

‘Commencement of work

As soon as the preliminary drawings are approved, the contractor should commence work.

= The-contractor shall also send seven sets of final drawings to the department who shall return
one-copy.
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1.0

1.1

1.2

1.3

1.31

_CHAPTER-II
TERMINOLOGY

For the purpose of these specifications following definitions shall apply :-

Bottom Car Runby
The distance between the car buffer striker plate and the striking surface of\the car buffer when the

car is in level with the bottom terminal landing.

Bottom Counter weight Runby
The distance between the counterweight buffer striker. plate and the striking surface of the coun-
terweight buffer when the car is in level with the bottom terminal landing

Buffer
A device designed to stop a descending car or counterweight beyound its normal limit or travel
by storing or by absorbing and dissipating the kinetic energy of the car or counterweight.

Oil Buffer
A buffer using oil as a medium which absorbs and dissipates the kinetic energy of the descend-
ing car or counterweight.

" 1.3.1.1 Oil buffer stroke_

1.4

1.5

1.8

~ The oil-displacing movement of the buffer plunger or piston, excluding the traxe! of the buffer-

plunger accelerating device.

*-. 1.3.1.2:Spring-Buffer

A buffer which stores in a spring the kinetic energy of the descending car or counterweight.

er load rating -
I'required to compress the spring by an amount equal to its stroke.

Call Indicator

A visual and audible device in the car to indicate to the attendant the lift landings from which
calls have been made.

Car Bodywork
The enclosing bodywork of the lift car which comprises the sides and roof and is built upon the
car platform.

Car frame

The supporting frame or sling to which the platform of the lift car, its safety gear, guide shoes -
and suspension ropes are attached.

(< -
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1.8
1.8.1

1.8.2

1.8.3

1.9
1.9.1
1.9.2

1.9.3
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1.10
1.1

1.12
1.12.1
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1.7  Car Platform

r:--<The part of the lift.car.which.forms the floor and dtrectly supports the Ioad

[ S U e U U, RSk o SR OIS -

1.8 Clearance

1.8.1 Bottom Car Clearance
The clear vertical distance from the pit floor to the lowest structural or mechanical part, equipment
or device installed beneath the car platform aprons or guards located within 300mm, measured
horizontally from the sides of the car platform when the car rests on its fully compressed buffers.

1.8.2 Top Car Clearance
The shortest vertical distance between the top of the car crosshead, or between the top of the car
‘where no crosshead is provided, and the nearest part of the overhead structure or any other
obstruction when the car floor is level with the top terminal landing.

1.8.3 Top Counterweight Clearance
The shortest vertical distance between any part of the counterweight structure and the nearest
part of the overhead structure or any other obstruction when the car flogr is level with the bottom
terminal landing.

1.9 Control
The system governing starting, stopping, direction of motion, acceleration, speed and retardation
of moving member

1.9.1 Single-Speed Alternating Current Control
A control for a driving machine induction motor which is arranged to run at a single-speed.

1.9.2 Electronic Devices
A system of control whish is accomplished by the use of electronic devices for driving the lift motor
. at variable speed. -~ =

1.9.3 . Alternating Current Variable Voltage Variable Frequency (ACVVVF) Control
A system of speed control which is accomplished by varying the voltage and frequency of the
power supply to the driving machine induction motor. e

- 1.94 Solid-State d.c. Variable Voltage Control :

“system of speed control which is accomplished by varying the voltage and direction
___upply to the armature of driving machine d.c. motor.

1.10. Counter welght
A weight or series of weights to counter-balance the weight of the lift car and part of the rated load.

1.11  Deflector Shieve
An idler pulley used to change the direction of a rope lead.

112 Door

~ 1.12.1 Door, Centre Opening Sliding

- A door which slides horizontally and consists. of fwo or Mo e paneis which open frum the centre
and are usually 56 lmammmected that they move simuliansously.
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1.12.2

1.12.3

1.12.4

1.12.5

1.12.6

1.12.7
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) or, Mid-Bar Collapsible.
collapsnbie door with vertical-bars mounted between the normal vertical members.

s

"Door, Single Slide
A single panel door which slides horizontally.

Door, Two Speed Sliding
A door which slides horizontally and consists of two panels, one of which moves at twice the speed

of the other.

“Door, Vertical Bi-parting
A door which slides vertically and consists of two panels or sets of panel that move away from
each other to open and are so interconnected that they move simultaneously.

‘Door, Vertical Lifting
- A single panel door which slides in the same plane vertically up to open.

“Door, Swing -
- A swinging type single panel door which is opened manually and closed by means of a spring
closer when released.

-“Door Closer
. A device which automatically closes a manually-opened door.

-Door Operator
A power operated device for opening and closing doors.

‘Car door Electric Contact
n-electric device, the Tanction of which is to prevent operation of the driving machlne by the
rmal operating device unless the car door is in the closed position.
Eléctrieal and Mechanical Interlock
e provided to prevent simultaneous operation of both up and down relays.

in‘one unit, electrical contact and a mechanical lock jointly used for the

A push button or swutch prowded |ns|de the car designed to open the control circuit to cause the lift
car to stop during emergency

Floor Levelling Switch

A switch for bringing the car to level at slow speed in case of double speed:or variable speed
machines.

A ! formmg a part of the control equipment, in certain attomatic lifts, designed fo oper-
. ’aae ucmrrcis which cause the lift car to s*op at the required landings.
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‘A'switch or “combination of Switches arfané d Bring the car to rest automatically at or near any
pre-selected landing.

122 Gearless Machine
o A lift machine in which the motive power is transmltted to the driving sheave from the moter without

intermediate reduction gearing and has the brake drum mounted directly on the motor shaft.

Goods Lift
A lift designed primarily for the transport of goods, but which may carry a lift attendant or other

persons necessary for the loading or unloading of goods.

~ Guide Rails Fixing
~ The complete assembly comprising the guide rails bracket and its fastenings.

Guide Rails Shoe-
An attachment to the car frame or counterweight for the purpose of guiding the lift car or counter-

weight frame.

Landing Call Push
A push button fi tted at a lift landing, either for calhng the lift car, or for actuating the call indicator.

Landing Door
The hinged or sliding porting of a lift well enclosure, controlling access to a lift car at a lift landing.

Landing zone
\.space extending from a horizontal plane 40 cm below a landing to a plane 40 cm above the

velling Devices

olling Device, Lift Car
nanism which either automatically or under the control of the operator, moves the car
¢ ]Iing; zone towards the landing only, and automatically stops it at the landing.

_ fig: iay Automatic
whlch corrects the car level only in case of under-run of the car but will not mautain the
I during Ioadmg and unloading.

: _Lévelling Dévice, Two-Way Adtomatic, Maintaining
. A-_.;device. which corrects the car level on both under-run and over-run, and maintains the level
dur.ing..loading and unloading.

Levellmg Device, Two—Way Automatic Non-maintaining
A device which corrects the car level on both under-run and over-run but will not maintain the levei
. ‘during loading and unloadxng
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g Zone _
ed-distance above or below a lift landing within which the levelling device may cause
‘g_jt f the car towards the landing.

liance designed to transport persons or materials between two or more levels in a vertical
)stantially vertical direction by means of a guided car or platform.

¢ "carrying unit with its floor or platform, car frame and enclosing body work.

fthe lift equupment comprising the motor and the controlgear therewith, reduction gear
ake(s) and winding drum or sheave, by which the lift car is raised or lowered

ation in which byfamom'ent-ary pressure of a button the lift car is set in motion and
utomatically at any required lift landing.

ollective Automatic Operation

eration by means of one button in the car for each landing level served and one
anding, wherein all stops registered by the momentary actuation of landing or car
e:irrespective of the number of buttons actuated or of the sequence in which the
ated.. With this type of operation, the car stops at all landings for which buttons
luated making the stops in the order in which the landings are reached after the
e,been actuated but irrespective of its direction of travel.
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ollective automatic Operation. . . e e - e

operation by means of one button in the car for each Iandlng level served and by up and
ttons at the landings, wherein all stops registered by the momentary actuation of the car
ade as defined under non-selective collective automatic operation, but wherein the stops regis-
' te%ed by the momentary actuation of the.landing buttons.are made in the order in which the land-
ings are reached in each direction of travel after the buttons have been actuated. With this type of
.. operation , all ‘up’ landing calls are answered when the car is travelling in the up direction and all
“‘down’ landing calls are answered when the car is travelling in the down direction, except in the
case of the uppermost or lowermost calls which are answered as soon as they are reached irre-
sqfective of the direction of travel of the car.

| Single Automatic Operation

- Automatic operation by means of one button in the car for each landing level served and one
button at each landing so arranged that if any car or landing button has been actuated, the
“actuation of any other car or landing operation button will have no effect on the movement of the:
car until the response to the first button has been completed.

.5 Group Automatic Operation

" Automatic operation of two or more non-attendant lifts equipped with power operated car and
landing doors. The operation of the cars is co-ordinated by a supervisory operation system includ-
ing automatic dispatching mean whereby selected cars at designated dispatching points automati-
‘cally close their doors and proceed on their trips in a regulated manner. It includes one button in
each car for each floor served and up and down buttons at each landing (single buttons at terminal
landings). The stops set up by the momentary actuation of the car buttons are made automatically
in succession as a car reaches the corresponding landings irrespective of its direction of travel or
the sequence in which the buttons are actuated. The stops set up by the momentary actuation of
_the landing buttons may be accomplished by any lift in the group, and are made automatically by
“the first available car that approaches the landing in the corresponding direction.

- Car Switch Operation
Mefthod of operation by which the movement of lift car is directly under the operation of the atten-
dant by means of a handle.

-as ‘collective operation, except that the closing of the door is initiated by the attendant.
Bouble button (continuous pressure) Operatlon

pe'atlon by means of buttons or switches in the car and at the Iandmgs any of which may be
- used to control the movernent of the car as long as the buttori or switch is manually pressed in the

tuating position.

ing Device
witch, push button or other device employed to actuate the control.

h ad Beams
m mbers usually of steel, which immadiately support the lift equipment at the top of the lift

(12}
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2 Over-Speed Governor
AN, automatlc device which bnngs e I!ft car. and/or. counterwelght to.restby operatmg the safety
: gear in the event of the speed ina esc’endlng direction exceedlng a predetermlned limit.

Passenger Lift
A lift designed for the transport of passengers

Position and/or Direction Indicator _
A device which indicates on the lift landing or in the lift car or both, the position of the car in the lift
well or the direction or both in which the lift car is travelling.

Rated Load
The maximum load for which the lift car is designed and installed to carry safely at its rated speed.

Rated Speed

The means of the maximum speed attained by the lift car in the upward and downward direction
with rated load in the lift car.

Retiring Cam
A device which prevents the landing doors from being unlocked by the lift car unless it stops at a
landing.

1.48 Roping Multiple

' A system of roping where, in order to obtain a multiplying factor from the machine to the car,
multiple falls of rope are run around sheaves on the car or counterweight or both. It includes roping
arrangementof 2to 1, 3to 1 etc.

-Safety Gear
- A mechanical device attached to the lift car or counterweight or both, designed to stop and to hoid

the car or counterweight to the guides in the event of free fall or if governor operated of over speed
in the descending direction.

heave

" ope wheel, the rim of which is grooved to receive the suspension ropes but to which the ropes
-not rigidly attached and by means of which power is transmitted from the lift machine to the
spension ropes.

’Sw1tch provided to open the control circuit in case of slackening of rope(s).

pension Ropes
s by which the car and counterweight are suspended.

low Down Switch
nen actuated shall computsorily cut off the high speed and switch on the circuitry to run
tor in levelling speed before reaching on terminal fandings.

(13)

e o AT ot Fsa b S : AP,




1.54

1.55

1.56

1.57

1.58

e 0% (=) Rag arr

FX H GEH STQ A1 Ao FAERT § FA G FA B AR § g4 ARG URT @ [T S & foe Raw

71 o A Rag o SRIT @ i o a1 Bde 2 3 B #R) @ g9d S oR fied o W A@
o T |

effaer % Raa sty

o A PR A FR B PR oraetT @ o 9% AN & qeEq Rigga Riwe = Adie diex ok 8%
g e A% giv, S g a1 Reeft e e O g & wds SEeter @ dfaR & s Al
B

FT 856y

ot foree oraeer aa @ A F W B a9 9% HAR 4 |

T

R R samw & aa ok fiF 3 d A FHeafw @

Fre g&7 qef7
el wel Rred avall ot ad a1 g i 'R A frafi & arem & aex @R @ o ?

(1)




gottom

, whnCh uts off the' ener§ g current so as to bnng ihe car to.a siop at the top

opping Device final . : -
device which automatically cause the power to be removed from an electnc lift dnvmg -machine
Stor.and brake, independent of the functioning of the normal terminal stopping device, the oper-
g.device or any emergency terminal stopping device, after the car has passed a terminal

il'Headroom
vertical distance from the level of the top lift landing to the bottom of the machine room siab.

avel
ie vertical distance between the bottom and top lift landing served.

Jeared Machine
machine in which the power is transmitted to the sheave through worm or worm and spur

“reduction gearing.
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CHAPTER-III

ARCHITECTURAL & STRUCTURAL REGUIRERERTS

Particulars of Lifts in building drawings

The drawings of the building should give the following particulars and finished sizes in respect of
“the lift installations:
- “(a) Positions of lift well
_ (b) Particulars of lift well enclosure;

(c) Size, position, number and type of landing doors;
7(d) Number of floors served by the lift;
(e) Height between floor levels;
(fy Number of entrances; .
~ (g) Total headroom;
" (h) Provision of access to machine room;
(i) Provision of ventilation and , if possible, natural lighting of machine room;

(i) Height of machine room;
(k) Trap door

() Depth of lift pit;

{m)Position of lift machine, above or below lift well;

{n) Size and position of any trimmer joists or stanchions adjacent to the lift well at each floor;
. {0) Size and position of supporting steel work at roof levels;

& (p) Size and position of any footings or grillage foundations, if these are adjacent to the lift pit, and
(@) Inthe case of passenger lifts whether the lift cage is required tq carry household luggage, such
as refrigerator, steel almirah, etc.

Architectural Considerations :

The number of lifts in one lift bank shall not exceed 4. Individual shafts in a bank shall be separated
by a 9" brick wall duly plastered / 4 -1/2" thick RCC wall or suitable partition of fire retarding
material of appropriate thickness for 2 hrs fire rating. _

1 office bUilding each block shall have 1 No. goods lift in addition to the passenger lift (s), where -
.-as residential buildings shall have all passenger cum goods lifts with all the features of passenger
lifts exoept the ﬂoormg entrance and car dimensions which shall be as per goods lifts.

. Exit from the lift lobby, if located in the core of the building, shall be through a self-closing smoke
‘fstop door of half an hour fire resistance.

Llft shall not normally communicate with the basement: if, however, lifts are in communication, the
it lobby of the basements shall be pressurised as in clause 6 w1th self-closmg door as in clause
7 of Appendix V1.

~ Thie lift lobby shall be of ari inside measurement of 1860 x 2000 mm or more.
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Structural Considerations

Lift well enclosures , iift pits, machine rooms and machine supports should form part of the building
nstruction and comply with the lift manufacturer’'s drawings.

t:should be as per clause 5 of IS 14665 (Part 1) —2000. Lift well shall be.in plumb on all sides. it

shall be made fire resistant. Any projection necessary for the installation shall be suitably treated

-as per clause 5.2 of IS 14665 (Part-1):2000. The structural limits for lift well at any level should not

“encroach on the dimensions prescribed by IS 14665 (Part 2 - Sec 1 & 2) -2000. The tolerance

- allowed in the plumbness shall fall within the following limits:- -

o {a) forwell up to 30 mts - 0 to + 25mm
“(b) forweliupto 60 mts - 0 to +35mm
“{c)  for well upto 90 mts - 0 to +50mm

No extra installation other than that forming a part of the lift installation shall be allowed in the lift

-well and pit. The lift car and its counterweight should both be located in the same lift well. There

shall be no opening to the lift well except the landing opening. Glass shall in no case be used for lift

well enclosure. When the lift shaft size is bigger than the recommended size suitable number of

R.S. joists/ channel including deeper brackets shall be provided.

-]

Lift Pit :

The lift pit shall be kept perfectly dry by suitable water proofing treatment. Precautions should be
taken not to damage such water proofing during the installation work in the lift pit. Where the lift pit
depth exceeds 1.6m suitable access ladder shall be provided to reach the lift pit and the ladder
'shall extend to a height of 0.75m above the lowest floor level.

“Machine Room — Floors shall normally be designed to carry a load of 1000 kg/sqm UDL Conﬁrma-
tion to above may however be taken from lift manufacturer.

~Suitable lifting beams immediately below the machine room ceiling may be provided for
-carrying tackle to facilitate lifting of any heavy part of a heavy lift (as per lift manufacturers
recommendations).

. In the case of large lift installations, the roof of the machine room also should be designed to take
up the pulley which could be used for lifting up parts of the lift machinery for inspection and repair.

equivalent dead loads imposed upon the building by the lift installations should be shown on
ift:manufacturer's drawing so that the architect/ engineer may make provision accordingly.

“There should be no common wall between machine room and water tank. There shall be no
<Chimney or drainage duct either passing through or adjoining iift shafts/ machine rooms.

: ré shouid be no possibility of rain water splashing into machine room through windows {without
‘hhaya) or in the lift iobbies through windows / jallies. The machineg room shall ba pruperly cross

(16)
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to Machine Room and Lift Pits

ss to a machine room above a lift well may be either from the roof or by an internal staircase.

cess between a secondary floor and a machine room may be by ladder. Where a machine room
trance is less than 1.5m above or below the adjacent floor or roof surfaces, a substantial perma-
; tly attached {adder may be used. Ladders shall be fixed at least 15 cm clear of any wall, beam
bstruction and shall extend at least to the landing level. Above the landing level and for a height
least 1.15m, either the ladder stringers shall be extended or suitable hand grips shall be

ided.

here the machine room entrance is 1.5 m or more above or below the adjacent floor or roof
rface, access shall be provided by means of stairs in accordance with the requirements in4.3.1.
4.3.6 given below.

e angle of inclination of the stair shall not exceed 50° from the horizontal and the clear width of
> stair shall be not less than 60 cm.

e tread shall have a non-slip surface which shall be not less than 15 cm wide for open stair
struction and not less than 20 cm side for closed stair construction. :

The riser of the stair shall not exceed 25 cm.

hand rail shall be provided on the outer stringer of all stairways fixed at a convenient hzight, but
not less than 50 cm high measured vertically from the nosings, and not less than one meter high
on landings and platforms. Such hand rail shall have at least 5 cm clearance between nearest

permanegt object at the correspondlng side oi the stair.

; adroom clearance of not less than 2m measured from the nosings of the stairwéys. shall be
provided on every stairway.

2ights of stairs over 5 m in length shall be provided with intermediate landings.

te: Where compliance with any of the requirements specified in 4.1 to 4.3 is impracticable,
plications for variation shall be made to the Authority, who may, vary such requirements.
Access to a machine room in a basement may be provided from a corridor.

_Access to a machine room via the lift well shall be prohibited.

- The lift pit should be capable of being examined by a separate access. In the case of a battery of
- two lifts, it is possible to examine the lift pit through the adjoining one.

i ick work at ground floor entrance for at least one lift shall be done only after the machlnery/
! ent are hfted up for erection. : -
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CHAPTER-IV
TECHNICAL

Scope : . . o :

This section deals with technical requirements of lift installation, its components, safety devices
various type of controls and methods of operation. The selection of a particular type of control and
method of operation will be guided by the requirements in individual case such as nature of build-
ing, usage, occupancy, traffic pattern etc., and has to be decided in individual cases.

Drive Machinery :

Electric Supply

- Three phase, 50 c/s, 415 V electric supply shall be made available. The entire lift equipment

should be suitable for operation at +10% to —20% of the rated supply voltage.

Gearless machine _ _
The gearless machine shall consist of a motor , traction sheave and break-drum or brake disc
completely aligned on a single shaft. Gearless machine shall be A.C. gearless with VVVF drive.

Geared machine :
The lift machine shall be of worm gear reduction type with motor, brake, worm gearing and driving
sheave and suitable for type of control specified.

Sheaves:

Sheaves and pulleys shall be of hard alloy, cast iron, SG iron or steel and free from cracks, sand
holes anddthers defects. They shall have machined rope grooves. The traction sheave shall be
grooved to produce proper traction and shall be of sufficient dimension to provide for wear in the
groove. The deflector sheave shall be grooved so as to provide a smooth bed for the rope. The
deflector or secondary sheave assemblies where used shall be mounted in proper alignment with
the traction sheave. Such deflector sheaves:shall have grooves larger than rope diameter as
specified in clause 8 of IS 14665 {Part —4-Sec 3):2000. The size of all the sheaves shall be in
accordance with clause 8.4 of IS 14665 (Part-4-Sec 3) : 2000. Wherever necessary suitable
protective guards may be provided.

Shaft Keys: . _
Shafts which supports sheaves, gears, coupling and other members which transmit torque shall
be provided with tight fittings keys of sufficient strength and quality.

Brake :

The lift drive machinery shall be provided with an electro-magnetic brake or motor operated brake
normally applied by means of springs in compression when the operating device is in off position.
The brake shall be suitably curved over the brake drum or brake disc and provided with fire proof -
friction lining. The operation of brake shall be smooth, gradual and with minimum noise. The brake

-shall be. designed to be of sufficient size and strength to stop and holid the car at rést with r.ated
joad. The brake should be capable of operation automatically by the various safely devices,
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current failure and by the normal stopping of the car. The brake shall be released electrically. It
shall also be.possible to release the brake manually, such releases requiring the permanent appli-
cation of manual force so as to move the lift car in short stops. For this purpose suitable brake
release equipment wherever necessary shall be supplied with each lift instaliation and the same
shall be kept in safe custody to prevent misuse.

Hand winding wheel or handle: -

At times of lift stoppage due to any reasons, it shall be possible to move the lift car to the nearest
landing manually. The manual operation shall be by means of a winding wheel or handle mounted
on the end of the motor shaft. The up or down direction of the movement of the car should be
clearly marked on the motor or at suitable location. A warning plate written in bold signal red colour
advising the maintenance staff to switch off the mains supply before releasing the brake and
operating the wheel is to be prominently displayed.

Bearings:

Bearings shall be either of the anti-friction metal sleave type with oil reservoirs, self, lubrication, oil
gauges, capped filler openings and drains of the ball roller or sintered type subject to oil flood
lubrication or grease {ubrication.

Grease lubricated bearings shall have grease gun connections and drain plugs. The bearings and
lubricant reservoirs shall be dust tight and shall incorporate effective seals to prevent leakage. The
outer end of the bearings shall be closed with a removable oil tight plate. Thrust bearings shall be
of the ball or rofier type and- ‘shall have two sets of balls or rollers arranged to minimise backiash
for efficient working.

Type of controls:
Single speed alternating current control:
A control for a driving machine induction motor which is arranged to run at a single specd.

Variable Voltage Variable Frequency :
Incoming mains ac power is first rectified to dc and then inverted to provide controlied ac current
to the elevator drive. Precision monitoring of motor speed and car direction, position and load

. enable the pulse width of the ac power supplied to the motor to be adjusted to ensure that elevator

speed is maintained very accurately to an‘ideal profile.

Thus in VVVF controls pulse width modulation control of ac motors has following advantages
compared with the older servo controlled elevators :-

(a) Total control at all stages of the motion cycle.

(b) A consistent fully adjustable smooth ride

{c) Better levelling accuracy under all conditions

(d) A higher power factor

(e) Lower starting currents

(f) Energy saving through reduced power consumption.

Installation aspects :

Installation in machine room - Lift machine room to accommodate the drive machinery, control-
ler, etc., shali as far as possible be located on top of the lift shaft. The iayout of equipment there
should be such as to allow free movement of maintenance personnel inside. Machine room shall
not be used for storage purpose. '
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ilation of machine room — Machine room shall be provided with natural air and mechanical
on to avoid over heattng of the electrical equipments and to ensure proper operation of ihe
ontrol er. Entry of dust etc. shall also be suitably prevented.

Vibration, Isolation — Vibration and isolation arrangement shall be provided to prevent transmis-
sion of vibration to the building and structure.

General lllumination of Lift well :

Suitable light points shall be provided in the lift well at a spacing of not more than 10 meters in
between, starting at the ground floor. All the points should be group controlied from the M/C room.
The wiring shall be carried out in surface conduit as per CPWD General Specification. One socket
outlet shall be provided in the shaft for use by maintenance personnel at a level slightly above the
ground floor landing.

Guide rails

Guide rails shall be in accordance with clause 3 of IS 14665 (Part 4- Sec 2) 2000. Only
machined guide rails shall be permitted for cars for passengers and hospital lifts. Formed sheet
metal rails shall be used upto speeds of 1.75 mps for counter weight applications. In the case of
goods lifts, unmachined guides rails shall be permitted for the counterweight for all speeds and for
the cars only upto a speed of 0.5 m/sec.

The guide rails shall be continuous throughout the entire travel and shall withstand without
any deformation the action of safety gear with a fully loaded car.

Generally the guide rails shall be supported by brackets secured to the hoistway frame at
each floor. The rails shall be securely fastened to the brackets or other supports by approved
heavy rail clamps. All necessary guide rails packing or additional supports shall be provided to
prevent guide rail deflection and stresses exceeding the prescribed limits. The stresses on the
guide rail due to the horizontal forces imposed on it during loading, unioading and running calcu-
lated without impact, shall not exceed 1100 kg/sq. cm based upon the class of loading and the
deflection shall not exceed 5mm. The guide rail brackets, their fastenings and supports shall be
capable of resisting the horizontal forces mentioned above, with the total deflection at the point of
support not in excess of 3mm.

Guide rails shall extend from pit floor to the underside of concrete slabs or grafing at top of
the lift well. They shall be erected in plumb and parallel with a maximum deviation of 3mm. All
shimming required shall be of metal securely held in place. Jointing plates shall be so located as
not to interfere with supporting clamps and brackets. The bolts shall be used with spring lock
washers. The guide rail anchorage at pit floor must be made without puncturing the water proofing.
The expansion joints in the guide rails shall be so designed as to avoid jerks in the lift car. Ma--
chined guide rails shall have finished surfaces which shall be coated with corrosion preventive
compound which shall be maintained till the commissioning of the installation. Before the car is
placed in operation, the preventive coating shall be removed and the guide rails thoroughly cleaned
and smoothened.

Lift Car

Car Frame

The car frame shall be in accordance with clause —4 of IS 14665 (Part 4-Sec 3): 2001 made of
sheet steel of rigid construction to withstand without permanent deformation the operation of safety
- gear. The car shall be s¢ mounted on the frame iha: vibration and noise transmitied {o the passen-
gers inside is minimisad.
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6.2

Car platform

e gar platform shall be of framed. construction and designed.on the basis of rated load evenly

RS

- 6.2.2

- 6.3

6.3.1

6.3.2

6.3.3

6.4
6.5

6.6

6.7

The flooring shall be smooth and of anti-skid surface. The flooring for goodé lift shall be strong
enough to take the rated load without any deformation or damage.

d|stnbuted The dmensnons shall conform to IS,L 1466 (part 1), 2000 unles othenmse speptf ied.

A load plate along with overload alarm, giving the rated toad and permissible maximum number of
passengers should be fitted in each lift car in a conspicuous position.

Car body

The car shall be enclosed on all sides by a metallic enclosure. The enclosure including the door
shall withstand without deformation a thrust of 35kg applied normally at any point and as per IS
14665 (part 4/ Sec 3)-2001. Ventilation openings if specified shall be as per IS 14665 (Part 4/ Sec
3)-2001.

Stretcher guards/ trolley guards made of PVC/ Rubber extrusion housed in a stainless steel bead-
ing shall be fitted at suitable level (s) to rear / side panels for bed lifts/ goods lifts.

Lift car door shall have a fire resistance rating of one hour.

Grounding switch (es), at ground floor level, shall be provided on all the lifts to enable the fire
service to ground the lifts.

Car roof
The roof of the car shall be solid type capable of supporting a weight of at least 140 kg and as per
IS 14665 (Part 4 -Sec 3): 2001

Car Thresholds
Car entrance shall be provided with metal thresholds having a grooved surface. Thresholds for lifts
having horizontally sliding car doors or gates shall have machined or extruded guide grooves.

Toe Guard Aprons

The toe guard apron of gauge not less than 1.6mm sheet steel may be provided extending at least
15mm beyound entrance jambs at each side. The guards shall have a straight vertical face ex-
tending below the level of the finished car floor and not less than the depth of the levelling zone
plus 7.5mm. The bottom of guard shall extend 700mm for lifts upto speed of 1.5 mps & 1000 mm
for lifts above speed of 1.5 mps below vertical face and bevelled at 15° angle from the vertical. it
shall be seamed to car platform construction and be reinforced and braced.

Clearance :

The clearance between the top of the car and the soffit of the lift shaft roof, bottom of the car and
the pit floor, the buffers etc., and the clearance between the car and the lift well, between the car
and the landing sill, between two lift cars in the same shaft etc, shall be provided as per 1S 14665
(Part 1,2 & 4) and relevant lift rules mentioned in Appendix —I.
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‘Car Apron Landmg Thresholds and Sills _
© An apronshaﬂ be fitted to the.car p]atform such thatvwo: ‘dangeraus gap'existat’ any tlme'when the oy
landing door is opening, Thresholds and sill plates shall be provided at the landings also. The
distance between landing sill and the sill on car platform shall not be more than 30mm.

Inter-communication system

Though para 8.4.3 of IS 14665 (part 2/sec 1) : 2000 recommends for provision of either an emer-
gency signal or a telephone inside the car but as a general experience, it is seen that over a period
of time these devices become inoperative due to one reasons or the other. Therefore, in order to
have at least'one device of communication functioning at all the times, as an alternative arrange-
- ment, provision of both i.e. telephone with minimum two connections- one at the operator's room
and other at guard room and the emergency signal with re-chargeable batteries as source of
supply shall be made in the lift cars.

The device used for emergency signals should incorporate a feature that gives immediate feed-
back to the car passengers that the device has worked properly and the signal has been passed
on to the intended agency. This shall be achieved by pressing of button from control room which
shall give audio signal to the passengers in the car.

Provision of group indicator panel in the contro! room shall be made to indicate working of lifts.

Emergency Power Supply for lift car

This shall include suitable secondary battery with trickle/ boost charge arrangement and invertor
power pack with necessary contactors for supplying the light fixtures in the lift car. The same
battery shall also feed the alarm bell and communication equipment.

Ratings and Instructions -
Inside the lift car, the lift supplier shall also prowde a stainless steel metallic plate indicating the
rated load and detailed instructions for the passengers. This shall be mounted at a suitable place.

Lift Car Interior Finish

The side, rear and facia panel shall be of scratch free stainless steel sheet. The flooring shall be
with 3mm thick PVC tiles for passenger lifts and chequered aluminium sheet for goods lifts and
goods-cum-passenger lifts. The False ceiling in the lift.car shall be crafted from mild steel powder
coated to suitable colour with CFL lamps and fan diffuser (s) in different colour.

Operating Panel Inside the car - . -
The car operating panel shall be of metal, ﬂush mounted and duly finished to match the car interior
décor and shall contain all'the devices as may be specified depending upon the type of operation
required. In addition separate illuminated panel for indicating the floor and direction may be pro-
vided on the top or the door way. All switches shall be fade proof and the devices shall be of
suitable quality.

Each device and its operating position shall be legible fade proof and marked.

Car and |andmg entrancas
The car and landing dooss shall be of flush type sheet steg! only for power operanorl The flush
tyoe may further be of single sliding, centre opening or two spead construction. Power opearated
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car and landing doors shall be so designed as not to injure any person during their closure by
. .means.of provision-of .a. safety. pressuserswitch:which; shall: ausefie.dodrs:to reopen on the
slightest pressure. In case of power operated doors, it shall be possible on power failure, to open
them from the car side. All the openings for passenger lifts shall be 2000 mm clear in height. For
goods lift vertical by-parting doors or collapsible gates as specified shall be used. The door open-
ing and closing shall be accomplished smoothly and quickly without undue noise, vibration and
shock and their movements shall be cushioned and checked at both limits.

Car doors

The car door shall be hung from the top M.S. fabricated track and means shall be provided to
prevent the door from jumping off the track. The doors shall be provided with two point suspension
sheave type hangers suitable for the type of door operation specified. The hangers shali be se-
curely fastened on bearings mounted on a malleable iron or steel bracket. Arrangemen: shall be
provided for vertical and lateral adjustment of car doors. The sheaves shall move on a M.S. fabri-
cated track so shaped as to permit free movement of sheaves with regard to vertical adjustment of
sheave bracket or housing.

The car door shall be centre opening horizontal sliding stainless steel scratch procf (moon
rock finish) for office, residential & goods lift applications whereas telescopic horizontal sliding
stainless scratch proof surface (moon rock finish) for hospitals.

A potential cause of accidents could be the attempts made to open the landing door lock of lower
floor in case the car stops away from floor level due to power failure. Since the car door can be
opened in case of power failure so as to improve the ventilation and avoid claustrophobic situa-
tions etc. as outlined in IS 14665 (part 2/sec 1) : 2000 para 10.9.1, there is a tendency among
trapped passengers to make attempts to open any accessible landing door which can be opened
by a electromechanical latch in the landing doors as the lock is accessible through open car doors.
This attempt in panic may result in accidental fall into the lift pit. In order to ensure that the trapped
passenger do not attempt opening the landing door, the electromechanical latch shoulc be so
designed that it is inaccessible or invisible to the passengers in the car.

In order to avoid accidental closure of doors while boarding or alighting the car, a tamper proof
infrared éhrtain covering almost the entire height of the door should be provided in the lift doors.

Provisions as per Barrier Free requirements
Wherever lift is required as per by-laws, provision of at least one lift shall be made for the wheel

chair user with the following cage dimensions of lift recommended for passenger lift of 13 persons
. capacity by Bureau of Indian Standards.

Clear internal depth 1100 mm
Clear internal width : 2000 mm
Entrance door width : 900 mm

A hand rail not less than 600mm long at 900mm above floor level shall be fixed adjacent to the
control panel. '

The time of an automatically closing door should be minimum % sec onds and the closing speed
showid not exceed 0.25 M/Seac.
(23) N
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dicate ihat the:door-of theicage for\entrance/emt is elther open or closed

1ding doors

Each landing door shall be complete with locks, headers, sills, frames, rims, hanger supports
cover plates, facia plates etc. The finished work shall be strong, rigid and neat in appearance.
jain surfaces shall be smooth and free from warp or buckle. Moulded surfaces shall be clean out,
raight and true. Fastenings shall be concealed from the face side of the material. Steel Sills shall
e provided with a suitable nosing of approximately 25mm depth on the shaft side. '
The opening for the landing gates or doors shall not be wider than that of the lift car. In the
of bi-parting type steel doors, the locking of the two leafs locking of the doors. should be

ar landings

It the lift car landings shall be weli lit to an illumination level of 150 lux and shall be free from
_bstructlons. The control for landing lights and the sign lights shall be tamper proof. Wherever
‘stand by power supply is availabie, these lights shall be connected to standby circuits also.

or the purpose of identification, the lift number should be displayéd outside the landing door,
side the car and in the machine room. This numbering may be used as reference for the purpose
f routine/ preventive maintenance, for operating from machine rooms and reporting of any inci-

etailed instructions as specified for guidance of passengers shall be promlnent|y displayed
side the car by contractor and outside the car at all landings by the department. The Braile
ignage will be posted by the department outside lift lobby.at all landings for the lift meant fes
arrier free requirements as per Appendix VII.

seen generally, that though the instruction on DO's and Don'ts , as per provision of the reil-
nt IS, are displayed in lift cars but the same_are either displayed in inconspicuous location, or
re very small in size or are in one language only. To make these instructions serve the intended

rpose, and not a mere compliance of relevant IS clause; that these instructions should be dis-
layed at a conspicuous location with larger and understandable script and should be written in
indi, English and regional language (where official regional language is notified).

evelling

IHift (s) shall be incorporated with suitable floor levelling devices. in case of lifts with automatic
“power operated doors and with A.C. VVVF controller a separate level device for automatic level-
ling with leveliing accuracy of + 5mm shall be incorporated.

ounter Weight

e counter weight for lift cars shall be in accordance with clause 6 of IS 14665 (Part 4-Sec-3) :
001 and shall be designed to balance the weight of empty lift car pius approximately 50 per cent
he rated load. It shall consist of cast sections firmly secured in relative movement by at teast
urmbers steel tie rods having lock nuts/split pins at each end and passing through sach
in-and Housed in a rigid steel frame work. Cracked and broken sub weights shail not be

pied.
(24) -
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10.0

10.1

10.1.1

10.1.2

10.2

10.3

‘Counter Weight Guards .

“"Guiards Of wiré métal/ mesh shaitbe ¢ provuded in the llft plt to a.:su1tablle helght above the pit floor to
ehmlnate the pOSSIbIIIty of injuries to the maintenance personnel

Guide shoes

Two numbers of guide shoes at the top and two numbers at the bottom shall be provided on the lift
car and counter-weight.

Type of shoes

For passenger lifts and bed-cum-passenger lifts

(a) For speed upto 1.5 mps sliding guide shoes shall be used. Sliding guude shoes for car shall
be always flexible and for counterweight solid guide shoes can be used upto 1.0 mps.

(b) For speeds more than 1.5 mps roller guide shoes shall be used for car and counter weight.

For goods lifts solid shoes can be used.

Flexible type/solid type sliding guide shoes

The car shall be provided with solid or spring loaded swivaling guide shoes with renewable liners,
where the lift car speeds are upto and including 1 MPS. The cars with speeds beyound 1 MPS
shall be provided with spring loaded guide shoes with renewable liners or the guide shoes shall be
of roller type.

Roller type guide shoes :
Each roller type shoe shall be of an approved type conS|st|ng of rollers assembled on a substantial
metal base and mounted as to provide continuous contact of all rollers with the corresponding
guide rail surfaces under all conditions of load and operation. The rollers shall run on the three
finished guide rail surfaces and shall operate quietly.
~ -
Mounting of guide shoes
Guide shoes shall be provided with adjustable mountings & shall be rigidly secured in accurate
alignment at the top and bottom on each side of the car sling and counter weight frame construc-
tion. When oil buffers attached to the bottom of counter weight are used, additional guide shoe
shall be provided on each side of the buffer frame. The design of guide shoes and car safety

" device shall be coordinated so as to ensure the provision and installation-of equipment with clear-

ance speciﬁed in clause 5.7 of this Chapter.

Lift Ropes — IS 14665 (part 4/Sec 8)-2001

Round strand steel wires ropes made from steel wire ropes having a tensile strength not less than
12.5 tonnes/ cm? and of good flexibility shall be used for lift. Lubrications between the strands shall
be achieved by providing impregnated hemp core. The lift ropes shall conform to IS 14665-(Part
-4-Sec.-8): 2001 and the following factor of safety shall be adhered to. The minimum diameter of
rope for cars and counter weight of passenger and goods lift shall be 8 mm.

Rope speed of passenger & goods lifts (m/s) Factor of safeties
0.5 or less 8
exceeding 0.5 t0 1.0 8.6

| exceeding 1.0.t0 2.0 . 10
exceeding 2.0t0 3.5 11
axceeding 3.5 12

(25)
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~Rope fastenmgs argm & ow S “ % '

The ends of lift ropes shall be properly secured to the car and counter weight hitch plates as the
case may be with adjustable rope shackles having individual tapers babbit sockets, or any other

) suitable arrangement. Each lift rope shackle shall be fi tted with a suitable shackle spring, seat
washer, shackle nut & lock & shackle nut spfit pin.

11.2

11.3

12.0

12.1

12.2

12.2.1

12.3.

12.3.1.

1 2._3,2

Guards for lift ropes
Where lift ropes run round a sheave or sheaves on the car and /or counten/velght of geared/
gearless machine suitable guards shall be provided to prevent injury to maintenance personnel.

Number & size of ropes

The contractor must indicate the number and size of lift ropes and governor ropes propcsed to be
used, their origin, type, ultimate strength and factor of safety. The contractor should furnish certifi-
cate of ropes from the rope manufacturers issued by competent authority.

Safety Equipments:
Every lift installation shall necessarily be provided with the following safety features:

The safety gear shall be provided in accordance with IS 14665(Part-4-Sec.4):2001, each type of
car safety shall be actuated by a speed governor.

Governor - the car safety shall be operated by speed governor focated overhead and driven by
governor rope suitably connected to the car and mounted on its own pulleys. The rope shall be
maintained in tension by means of weighted or spring loaded tension sheaves located in the pit.
Governor shall be provided for lifts with a travel of more than 5.5 meters. The governor rope shall
be not less than 6mm in dia and shall be made of steel or phosforbronze. These - shall be in
accordance with IS 14665 (part 4/sec-4): 2001. Governor for car safety gears shall be adjusted to
actuate the safety gear at the following speeds:-

(a) Forrated speeds upto 1m/s maximum governor tripping speed shall be either 140 percent of
rated speed or 0.88 m/s, which-ever is higher. For rated speed above 1m/s maximum gover-
nor tripping speed shall be 115 per cent of the rated speed plus 0.25 m/s.

(b) Minimum governor tripping speed shall be 115 per cent of the rated speed.

The governor shall be of “V” groove wheel design and only wheel is stopped to actuate the car
safety upon a pre-determined over speed downward without damaging the rope.

The governor, rope and sheave shall be so located so as to minimise danger of accidental injury to
the equipment.

The governor sheave and tension sheave shall be according to clause 2.4 and the sheave
bearing shall be according to clause 2.7 of this Chapter.

The requurements for field tests on car safety and governer and for drop tests to sliding type car
safeties shall be as specified in section IV of this specifications.

- {26}
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Terminal limit switches - ..
Terminal switches

These shall stop the car automatically at terminal floors within the top and bottom permissible over
travel. They shall act independently of the operating devices, the ultimate limits switches and the
buffers. They shall be in accordance with clause 8 of IS: 14665 (part 3-Sec 1) : 2000.

Terminal stopping devices located in shaft or in the car and operated by cams shall be fitted with
rollers having a rubber or other approved composition to provide silent operation when actuated
by the cam. When the lift car cross head is 60cm from the nearest obstruction above it, no projec-
tion on the car shall strike any part of the overhead structure.

Liits with speeds over 1.25 meters/ second shall have the normal terminal stopping device located
~on the car or on the guide rails or in the machine room.

Ultimate Terminal Switches

These shall be provided in accordance with the statutory requirements and standing practices.
When provided these shall arrange to stop the car automatically within top and bottom clearances
independently of the normal terminal switches but with the buffers operative. These shall be in
accordance with clause 8 of I1S: 14665 (Part 3/Sec 1)-2000.

Buffers — (IS 14665(Part 4/Sec 1)-2001)

Buffers shall be oil resistant rubber pad type for speeds upto 0.25 mps and spring / oil fype for
speeds upto 1.5 mps and only oil type for speeds higher than 1.5 mps.

Buffers shall be suitable for installation in the space available. Buffer anchorage at pit floors
shall be installed avoiding puncturing of water proofing.

OTf buffers of the car and counter weight shall be of the spring return type or of gravity type.

The partial compression of spring return oil buffers when the car is in level with terminal
landing will not be acceptable.

All buffers shall be tested at manufacturers works and a copy of the test report shall be
submitted.

When the lift car rests on fully compressed buffers there shall be at least 60 cms clearance
between the lowest point in its car frame and any obstruction in the pit exclusive of buffers and
their supports. Similarly when the lift car cross head is 60 cm from the nearest obstruction above
it, no projection on the car shall strike any part of the overhead structure.

The contractor must indicate the name of buffer manufacturers, buffer stroke & certified
maximum loads.

Door Locks

Electro —~mechanical door lock shall be provided for all the landing doors and they shall be such
that the doors cannot open unless the car is at rest at the particular landing. It shall not be possible
to move the car unless all the landing doors and the car door are closed and locked. This require-
ment howsver does not apply when the lift car is provided with automatic isvelling devices and in
such cases, it shall be permitted to move the car with both the doors open in the levelling zone for
the purpose of levelling. o
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12.8

13.0

13.1

All the locks and contacts shall. conform 1o.1S: 14669 (Part 1/-8e€.6)-20Q1-shall be positive

' 5_ énd pass the prescnbed endurance and rellabnjjty test from:a recognised-testingilaboratory. They

shall be so located as to be inaccessible to un-authorised personnel. The electromechanical latch
should be so designed that it is inaccessible or invisible to the passengers in the car.

Other safeties

Besides these safety devices mentioned above, motor operated electro-mechanical brake (Clause
1.6) counter-weight guards (Clause 8.1) alarm bell, emergency door lock release operating key
and associated safety and other safety requirements shall also be included.

Lift operations

Automatic- cum-attendant operation

13.1.1 Single Automatic Push Button with/ without attendant — The operating devices for this operation

shall incorporate in the car control panel, car buttons corresponding to the various landings served
and single landing button at each landing, all electrically connected to controller governing floor
selection, direction of travel, acceleration, retardation etc.

This system shall be so arranged that when the car is not in use, on pressing a landing call
button the car shall start automatically provided all the doors are closed. During the movement of
the car and also when car stops at floor landing, other landing call buttons are in-operative for a
predetermined time. The pressing of a car button shall automatically start the car and send it to the
desired landing. In all the cases, the starting of the car is contingent on the establishment of
landing door and car inter-lock circuits. To indicate the availability , or ‘in use’ light shall be placed
in the landing call button panel. When light shall be ‘OFF’ the passenger shali be able to call the
car. In case of manual operated door if the lift is standing at any landing with doors open (when not
in use), the pressing of the landing call button shall ring a bell, fitted at the top of car to attract the
attention of the people soliciting their help for closing the lift door if any one of the them happens to
be near the lift.

Incase of power operated doors, the ianding and car doors shall be arranged to open auto-
matically when the car is parked at landing after all the calls are served and the lift is parked at any
landing. The doors can remain open or alternatively if desired, the car shall be arranged to close
after a pre-determined time unless closing is prevented or interpreted by the car doors re-opening
device or the door open button.

The lift shall be suitable for dual operation with or without attendant by the provision of key
operated transfer switch indicating ‘attendant’ and ‘automatic’ positions. During ‘attendant’ opera-
tions the landing call shall be disconnected from the control system and shall be connected to an
announciator in the lift car. The attendant shall then operate the car to answer the registered calls.
This operation is recommended for single speed control lift for low rising building having a single
lift installation.

13.1.2 Simplex Selective-Collective operation with /without attendant

Automatic operation by means of one button in the car for each landing level served and by up-
and-down buttons at the landings, wherein all stops registered by ths momentary actuation of the
car made as dafined under non-selective Auiomatic Operation bui where in the stops registered
by the momantary actuation of the landing buitons are made in the order in which the landings are
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13.1.3

13.2

13.2.1

reached in each direction of travel (irrespective of the sequence in which the buttons have been ;

Fractuated). With this type of operation, all ‘up’ landing calls are answered when the car is travelling *

in the up direction and all ‘down ‘ landing calls are answered when the car is travelling in the down
direction, except in the case of the uppermost or lowermost calis which are answered as soon as
they are reached in-respective of the direction of travel of the car.

Duplex Collective Selective Operation with/without attendant :

The control system for this operation shall be simifar to the one described under simplex
selective-collective operation except that in this system there shall be two lift cars in adjacent
wells. 1t shall be arranged to co-ordinate both cars for efficient service and prevent them from
answering the same calls by the provisions of only one set of landing call button fixtures. It shall
automatically assign each call to the car that will be in the best position to answer promptly. The
system shall be so arranged that when the cars are idle, normally one car will be parked at the
lower main landing with its doors closed or open and the other car shall be free car parked with the
doors closed or open to the landing where it answered its last call, and shall be the one to attend
to the nearest call.

Each car shall always respond to calls registered by its own car call buttons. When either car
is parked out of service for any reasons the other car shall function as single car (simplex) selec-
tive collective. Besides the control system shall also be arranged for independent service from
inside the car.

A by-pass button (non-stop button) shall also be provided inside the car to enable the atten-
dant to by-pass any landing if the car is full or if otherwise so required.

The two lifts shall be arranged with or without attendant operation and shall function as
described using single car selective-collective operation. When the transfer switch is in the atten-
dant position the operation of the cars shall be identical with that described for automatic opera-
tions except that :

(a) Closing of doors and starting of cars shall be initiated by the car buttons only;
(b) Buzzers and directional lights in the car are operative , and
(c¢) Landing by-pass shall be effective.

The pressmg of an up or down landing call shall illuminate appropnate direction indicator in
the car panel, which is to answer that call and if the doors are open shall also sound buzzers as a
signal to the attendant. If both cars are parked at the lower landing the above signals shall be given
to the car which has been at the floor for longest time.

Automatic group supervisory control

General operating principle

The calls registered inside the car as well as the landings are answered in the sequence in which
the floors are reached irrespective of the sequence in which the buttons have been pressed. Only
one car will stop in response to any one landing call and will be the nearest car travelling in the
corresponding direction of the call. While this car is stopping at this !andmg the caii will be auto-
matically cancelled to prevent other cars stopping against the same call.
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3.2.2 Automatic selection of traffic programme

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

(a)

(b)

(c)

(d)

Thegroup superwsory controu:ontlnuously examines; trafﬁc, condmens sin the building and auto-
" “matically puts into operation the programme which can best cope with the demand at any particu-
lar time. This is fully automatic and requires no supervision or attendant. To suit the traffic demand
in the building , suitable traffic programmes can be selected for inclusion in this control. The follow-
ing are the traffic programmes available:

Up Peak Programme,

Down Peak Programme,

Up down Interfloor Programme , and
Night Programme,

Up Peak Programme :- The group supervisory control responds to the increasing influx of
passengers at the main landing in the morning hours, at the start of work, by automatically
switching on the up peak programme. The cars are despatched from the main landing auto-
matically at a pre-determined interval after the previous despatched car. The ‘Leaves First’
signal is transferred instantaneously from the car despatched to another car at the main
landing. The car answers the registered calls in the natural sequence of the floors and re-
turns directly to the main landing after last passenger has been discharged. At the main
landing tney are kept for a predetermined time for taking new passengers. However, a car
starts its up travel the moment it becomes fully loaded, W|thout waiting for the despatch
interval to lapse.

Down Peak Programme- An mtense trafﬁc flow from the upper floors towards main landing
will automatically switch on the down peak programme. The cars, when fully loaded at upper
floors, travel directly to the main landing and after discharging the passenger, immediately
start up to answer further down landing calls. The down landing call which has been by-
passed gets a priority over other down calls, which ensures equal service to all floors.
Up-down Interfloor Programme:- A steady traffic between main floor and upper floor, and
between floor to floor causes automatic switching on of the interfloor Programme. Specific
cars are assigned to answer specific calls by traffic analyser so that the calls aré=handled
most efficiently. The cars are so well distributed that every call gets equal service with short
waiting intervals.

As soon as the number of calls drop to occasional calls only such as at night, the cars get

“autornatically parked in their assigned zones to give personalised service with minimum lift

travel. If no calls are registered for some time the motor generator sets are automatically

,swutched off. -

Night Programme :- When the traffic ceases to occasional calls only, the supervisory control
automatically switches over to Night Programme. All cars remain parked at the main landing
with doors closed, but are at all times ready for operation. One of the lifts has its ‘Leave first’
signal lighted. On pressing of call button at the main landing, the doors of this particular lift
open and the passenger can travel with the lift. The same lift also responds to landing calls
from above. The moment this car leaves the main landing the ‘Leave First’ signal is trans-
ferred to a second lift. Further passengers entering main lobby will take this second lift. This
second lift also responds to landing calls from above if one lift can no longer cope with the
demand. After these lifts have answered their calls, the one reaching the main landing last
will retain the ‘Leave First' signal. Thereby, the service is practically confinec to one lift alone
and motor generator sets of the remaining lifts remain switched off. If-no calls are registered
for. sometlme the motor generator of the stand by lift also automatically be switched off. The
motor-generator will start up again, the moment the call is received. The number of ifts going
into action is automaticaily ragulated to just so many as are necessary {o cope with ihe
occasional traffic surge.
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In case where more than 3 lifts instalied in a bank, a better utilisation of thesé lifts can be obtained

' two. addltlonal programmes, to. deal wlth -heavier traffic.in.gach; dlrect;on indifficultztime. Thesé are (1)
Heavuer ‘Up programme (u) Heavier (DOWN programme)

(i) Heavier ‘UP" Programme :- This shall require the cars to make more stops in the up direc-
tion, necessitating more time for the up travel. For this purpose the automatictraffic analyser
shall dispatch cars from both terminal at automatically adjusted time intervals so that the
cars are equally spaced, thus reducing passenger waiting interval (this programme caters
for the traffic which is likely to be in both directions but predominantly in the up directione.g.
immediately after the morning peak or after lunch).

{ii) Heavier 'DOWN' Programme :- This shall require the cars to make more stops in the down
direction and the despatch times shall be adjusted accordingly by the traffic analyser.

If any of the cars in the group develops any defect it shall be automatically disconnected from
the group control until it is rectified.

In the event of failure of automatic despatch system the lifts shall function by auxiliary means
to avoid any disruption of service.

Audio visual indication shall be provided to bring such failures to notice.

The lifts shall be designed for attendant operation as described under single (simplex) selec-

tive collective operation car except as follow:-

(a) theindicating lights in car shall be operative to inform the attendant when to start load-
ing a car at a terminal and when to leave the terminal.

(b) Landing call by pass switch and car reversal switch and switches shall be effective and
load weighing devices shall be inoperative.

(c) Call above signal shall be illuminated when ever a call is registered at a landing above
the car location indicating to attendant that car is to proceed upwards. When the high-
est call has been answered the light shall be extinguished indicating to the attendant
that when the car is started it will proceed downward. -

Controlling Equipment
The movement of the car shall be electrlcally controlled by means of a controller located in the
machine room. ..

Control circuits
The control circuit shall be designed to the type of lift specified for safety operation. It shall notbe

- possible to start the car unless all the car and landing doors are fully closed and {anding doors

locked. The circuit shall have an independent fuse protection for fault and over loads and be
arranged so that earth fault or an open circuit shall not create unsafe condition. The circuit shall be
so arranged that for the stoppage of the car at specified {anding or for actuation-of a contactor by
emergency switches or operation of safety gears the system shall not depend upon the completion
or maintenance.of an electrical circuit to cut off power supply and apply the brakes. This require-
ment is not applicable to dynamic braking and speed control devices.

Terminal Boards

- All wiring for external control circuits shall be brought to a terminal board with means of identifica-
~tion of each wire. Metallic/ plastic identification tags shall invariably be provided. All connections of

wires to terminal boards shall be adequat ly clamped or screwead,
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14.3.1

14.3.2

14.3.3

14.3.4

14.3.5

14.4

14.4.1

Auxiliary Switches } . L
Emergency stop sw:tches STOWER LT OUWTE T R PUTET MR wildl Ty
On top of the lift car an emergency stop switch shall be prowded for use by maintenance | person-
nel. Stop switch shall be provided in the machine room. Operation of these switches/ buttons shall
cancel all the registered calls and landing calls for that particular lift.

Maintenance switch on top of the car

For purpose of inspection and maintenance, maintenance switch shall be provided on top of the

car. The control circuitory shall be so arranged that in the event of the operation of this switch:

(@) The car speed shall be less than the rated speed not exceeding 0.85 metres /sec.

(b) The car movement shall be possible only on the application of the continuous pressure on a
button. It shall be so mounted to prevent any inadvertant operation.

Fireman Switch :

Fireman switch with glass to break for access shall be provided at ground or main floor for all the
lifts. The operation of this switch shall isolate/ or cancel all calis to all the lifts and the lifts will stop
at the next nearest landing if travelling upward. The doors will not open at this landing and the lifts
will start travelling to ground floor. If these were already travelling down, they will go straight to
ground floor direct without stopping enroute.

Inspection facility

An Inspector's change over switch and set of test buttons shall be provided in the controller.

Operation of the Inspector's change over switch shall make both the car and landing buttons

inoperative and permit the lift to be worked in either direction from machine room for test purposes

by pressing corresponding test buttons in the controller. it shall not however interfere with the

emergency stop switches inside the car or on the top of the car.

Safety line indicators :

If specified visual tell tale lights may be provided to monitor the conditions of faults in the safety line

of the lift for easier fault finding. These indicators will remain lit when safety circuits are normal.
One indicator shall be provided for each safety on the controller. If any indicators fail to light

up as the lift proceeds in its sequence of operation, there shall be wsual indication-of the safety line

open circuitand also its location for easier fault finding.

Control Wiring

Wiring in machine room :

Power wiring between the controller and main board controller to various landings shall be done in
heavy gauge conduit.or metal duct & shall conform to I.E. Rules 1956 and CPWD. Specifications
for electrical works.. Following general principles shall be followed in wiring :

- (@) (i) control cables carrying DC and power cable carrying AC shall not be run in the same

conduit or metal duct and they shall be laid as per |.E. rules.

(i) Metal duct with removable inspection cover shall be preferred.

(i) In case of control cables also the harness shali be separate as far as feasible for sepa-
rate functions and laid separately in suitably dimensioned metal duct or in a separate
conduit such as the signaling, Jocking, famp indication and safeties. Control cables for
different voltages in the lift instaliation works should be laid as per IE. Rules.
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{b) _Atleast 5 percent with a minimum of 5 unconnected spare wires shaII be avallable out of all
T ’;‘the Ilnes to be provnded ln the wiring ‘harriess froni the' mldway ]unctlon box'to the ‘machine
room.

(c) There shall be a master isolating switch Fuse associated with the controller heavy duty ioad
break, quick make quick break type TP&N preferably interlocked with controller cabinet door.
Isolator handle shall have provision for external locking in off position.

All relays shall be suitable for lift service and shall incorporate adequate contact wipe
for reliable operation. Relays shall operate satisfactorily between 80 percent to 110 percent
of their voltage.

Main motor contactors shall be suitable for A.C. duty. Tenderer shall be required to
furnish full details of make, type, applicable standard, voltage and current rating, duty class,
type and routine tests done etc., on contactors and relays. Copies of type test certificates
and other test certificates shall also be furnished by the successful tenderer.

All cables shall be with copper conductors and flame retardant or PVC insulated of
appropriate size. The cables feeding motor.and in heavy current flow paths shall be so
selected that the size matches the protecting fuses and will not result in more than 2 percent
voltage drop from the main board to the terminals of motor. Control cables shall not be less
than 0.5 sq.mm. or equivalent if stranded; where installation of heavy gauge conduits present
difficulties, short lengths of flexible conduits will be permitted but effective electrical continu-

-~ ity and earth bondingshall be ensured. Ferrules shall be slipped at the ends of all cables as
per standard control wiring practice. All terminal blocks shall be suitably marked.

'14.4.2 Trailing Cables:

A single trailing cable for lighting control and signal circuit is permitted, if all the conductors of this
trailing cable are insulated for maximum voltage running through any one conductor of this cable.
The lengths of the cables shall be adequate to prevent any strain due to movement of the car. All
cables shall be properly tagged by metallic/plastic tags for identification.

Trailing cables shall run from a junction box on the top of the car to a junction box located in
the shaft near mid point of travel and from these junction boxes conductors shall be run to the
various locations. -

" Trailing cables exceeding 30 meters in length shall run so that the strain on individual cable
conductors will be reduced to a minimum and the cables are free from contact with the car counter-
weight, shaft walls or other equipment.

Trailing cables exceeding 30 meters in length shall have steel supporting fillers and shall be
suspended directly by them without rubbing over other supports.

Cables less that 30 meters in length shall have no —metallic fillers and shall be suspended by
{ooping cables around supports of porcelain spools type or equivalent.

5 per cent of the total capacity subject to a minimum of 5 wires shall be available unutilised
in the trailing cable every where suitably distributed between various functions.

14.4.3 Earthing :

Metal frames and all metal work of the lift controller frame etc., shall be earthed with double earth
* leads taken to the earth bar. Looping shall be permitted if such routing is faasible . all other indi-
vidual metallic frame work of componsnts sic., shaill be loop earthed,
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F , fis’?ggregatlon function wise-shall be accepted.as far as possible in the genetal arrapge-
ment of components All terminal bIocks shaII be of 650 V grade.

Controller casing :

The controller unit comprising of the main circuit breaker adjustable overload and phase reversal
and phase failure protection all the circuit elements transformer, rectifier for D.C. control supply,
inverter power pack, terminal biocks etc., shall be enclosed in an insect proof, sheet steel floor or
wall mounted cabinet with hinged doors at front or at both front and rear. Proper warning boards
and danger plates shall be provided on both sides of the controller casing. Sheet steel used for
controller cabinet shall not be less than 18 gauge and shall be properly braced where necessary.
Suitable gland plate shall be provided for cable entry. The battery for the charger unit shall be
suitably placed in the machine room.

All-sheet steel work shall be painted with two coats of synthetic enamel paint of suitable shade
both inside and outside over two coats of zinc primer.

Lift Rope Compensation

The lift rope compensation for lift travel shall be provided for lift travels beyound 40min all cases.’

Automatic Rescue Devices (ARD)

The Automatic Rescue Devices (ARD) meant for the purpose of bringing the lift car to the nearest
landing doors, are being used selectively and is generally restricted to commercial buildings having
heavy traffic. However, frequent power failures being the common phenomenon, the provision of
ARD shall be made in all the lifts in public buildings. The ARD shall have the following spécifications:

ARD should move the elevator to the nearest landing in case of power fallure during normal opera-
tion af elevator. - .

ARD should monitor the normal power supply in the main controller and shall activate rescue
operation within 10 seconds of normal power supply failure. It should bring the elevator to the
~nearest floor at a slower speed than the normal tun. While proceéding to the nearest floor the
elevator will detect the zone and stop. After the elevator has stopped, it automatically opens the
doors and parks with door open. After the operation is completed by the ARD the elevator is
'automatically switched over to normal operation as soon as normal power supply resumes.

in case the normal supply resumes during ARD in operation the elevator will continue to run in
ARD mode until it reaches the nearest landing and the doors are fully opened. If normal power
supply resumes when the elevator is at the landing, it will automatically be switched to normal
power operation.

Al the lift safeties shall remain active during the ARD mode of operation.

The battery capacity should be adequate so as to opera{e the ARD at least seven times a day
provided the duration between usage is at least 30 minutes.
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A liftin which power if derived from an electrically driven pump transmitting hydraulic fluid to one or
more jacks acting directly or indirectly on the car. These shall generally be provided in the buildings where
number of floors do not exceed 4 to 5 and machine room is not available on the top of the lift shaft.

1.0 Type of Hydraulic Lifts

1.1 Direct Acting Type Hydraulic Lifts (Fig.1)
The hydraulic ram is directly attached to the lift car or the carframe.

1.2 Indirect Acting Hydraulic Lift (Fig.2)
The hydraulic cylinder is mounted in the lift shaft adjacent to the car or the car-frame by suspen-
sion means (ropes).

20 Terminology

21 Jack
A combination of a cylinder and a ram (or plunger or piston) forming a hydraulic actuating unit.

2.2 Single —Acting Jack
Jack in which displacement in one direction is by fluid action and in the other by gravity.

2.3 Car-Frame or Car Sling
The metal framework carrying the car connected to the means of suspension. The car-frame may
be integral with the car enclosure.

24 Full Load Pressure
Static pressure exerted on the piping directly connected to the jack, the car with rated load being
at test at the highest landing level.

2.5  Shut-Off Valve
A manually operated two-way valve which can permit or prevent flow in either direction.

26  Pressure Relief Valve
' A valve which limits the pressure to a pre-determined value by exhausting fluid.

2.7~ Down Direction Valve
Electrically controlled valve in hydraulic circuit for controlling the descent of the car.
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Rupture Valve S
A valve.designed to glose automaticallyjwhen the pressure drops across the valve, caused by fhe
increaséd flow in a predetermined flowidirection, exceeds a pre-set amount. .

Electrical Anti-creep System -
A combination of precautions against the danger of creeping.

Construction Requirements of Hydraulic Lifts :
Every hydraulic lift and part thereof shall be of sound material of sufficient rating and construction
and sufficient mechanical strength for the purpose for which it is intended and shall be installed,
protected, worked and maintained in such a manner so as to prevent danger.

All materials used in hydraulic lifts shall conform to the latest Indian Standards, wherever applicable.

Machine, Jack and Other Hydraulic Equipment
General Provisions .
Each lift shall have atleast one machine of its own. The following two methods of drive are pe:missible:
(a) Direct acting ,and

(b) Indirect acting

Jack

4.2.1 Calculation of Factor of Safety of Jack

(a) Pressure calculations — The jack shall be designed such that, under the forces resulting from
a pressure equal to 2.3 times the full load pressure; a safety factor of at least 1.7 referred to
the proof stress is assured.

(b) Buckling calculations - Jacks under compressive loads shall be designed such that, in their
fully extended position, and under the forces resulting from a pressure-equal to 1.4 times the
full load pressure, a safety factor of at least two against buckling is assured.

(c) Tensile stress calculations — Jacks under tensile loads shall be designed such that, u.ider the
forces resulting from a pressure equal to 1.4 times full load pressure, a safety factor of at
least 2 referred to the proof stress is assured.

4.2.2 Connection Car/Ram (Cylinder)

{a) Direct-acting lift- The connection between the car and the ram {cylinder) shall be flexible and
shall be constructed as to support the weight of the ram (cylinder) and the additional dynamic
forces. The connection means shall be secured.

{b) Indirect-acting lifts- The head of the ram (cylinder) shall be guided. No parts of the ram head
guiding system shall be incorporated within the vertical projection of the car roof.

. Piping
- 43.1 General
Piping and fittings which are subject to pressure {connections, valves , etc.) as in general all

components of a lift hydraulic system shall : ‘
. {a) Be appropriate to the hydrauiic fluid used. . . |

- {b) Be designed and installed in such a way tc avoid any abnormal stress due to fixing, tension or .
' vibration.
{c) Be protected against damage, in particuiar of mechanicai origin.
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-.-ngld Pipes ;

Rigid pipes and fittings-between cylinder and non-return valve or down direction vaIve(s) shall be
designed such that, under the forces resulting from pressure equal to 2.3 times the full load pres-
sure, a safety factor of at least 1.7 referred to the proof stress is assured.

Flexible Hoses

The flexible hose between cylinder and non-return valve or down direction valve shall:

(a) Beselected with a safety factor of at least 8 relating full load pressure and bursting pressure;
and

(b) Withstand without damage a pressure of five times full load pressure, this test to be carried
out by the manufacturer of the hose assembly.

The flexible hose shall be marked in an indelible manner with:

(a) the name of the manufacturer or the trade mark,

(b) the test pressure, and

(c) the date of the test.

Hydraulic Control and Safety Devices

Shut-Off Valve
A shut-off valve shall be provided , and shall be located in the machine room. it shall be installed in
the circuit which connects the cylinder to the non—return valve and the down direction valve.

Non-return Valve

A non-return valve shall be provided and shall be capable of holding the lift car with the rated load
at any point when the supply pressure drops below the minimum operating pressure. Non-return
valve shall be installed in the circuit between the pump and the shut-off valve.

=
_

Pressure Relief Valve

A pressure relief valve shall be provided and shall be adjusted to limit the pressure to 1.4 times the
full load pressure. It shall be connected to the circuit betyVeen the pump and the non —return valve.
The hydraulic fluid shall be returned to the tark.

Down Direction Valve )
Down direction valves shall be held open electrically. Their closing shall be affected by the hydrau-
lic pressure from the jack and by at least one guided compression spring per valve.

Filters -

In the circuit between the tank and the pump and in the cnrcunt between the shut-off valve and the
down direction valve filters or similar devices shall be installed. The filter or similar device between
the shut-off valve and the down direction valve shall be accessible for inspection and
maintenance.

Checking the Pressure.

A pressure gauge shall be provided. It shall be connected between the non-return valve or the
down direction valve and the shut-off valve. The connection shall be provided with an internai
{hread of sither M20x1.5 or G ¥z incn.
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2 Fluid Level in-the Tank R I P SR
st shallbereasyto:checkthe level of the hydraullc fluud in the tank.

Speed

. The rated:speed shall not be greater than 1.0 mps. The speed of the empty car upwards shall not
exceed the rated upward speed by more than 8 percent and the speed of the car with rated load
downwards shall not exceed the rated downward speed by more than 8 percent, in each case this
relates to the normal operating temperature of the hydraulic fluid. For a journey in the upward
direction it is supposed that the supply is at its rated frequency and the motor voltage is equal to
the rated voltage of the equipment.

Manual Emergency Operation

Moving the Car Downwards

The lift shall be operated with a manually operated valve located in the machine room to allow the
car, even in the case of power failure, to be lowered to a level where the passengers can leave the
car. The speed of the car shall nof exceed 0.3 m/s.

Moving the Car Upwards

A hand pump which causes the car to move in the upward direction shall be permanently installed
for every iift whose car is fitted with a safety gear. It shall be connected to the circuit between the
non-return valve or down direction valve and the shut-off valve.

Motor Run Time Limiter

A motor run time limiter shali be provided. This device shall stop the motor and keep it stopped
when it remains energized longer than the time required for the full travel upwards with rated load,
plus a maximum of 60 sec. The return to normal service shall only be possible by manual reset-
ting. On restoration of the power after a supplydisconnection, maintenance of the machine in the
stopped position is not necessary.

Protection Against Overheating of the Hydraulic Fluid

A temperature detecting device shall be provided. This device shall stop the machine and keep it
stopped as long as the temperature of the hydraulic fluid exceeds a pre-set value presnribed by
the manufacturer.

Dimensional Tolerances )
The overhead dimensions and pit depth for hydraulic lifts shall be not less than 3450 mm and 1100
mm respectively.

Machine Rooms

The machine and its associated equipment shall be kept in a special room with proper enclosure.
Machine rooms shall be properly ventilated with exhaust fan and shail have cross ventifation to
effectively dissipate the heat generated. Three phase, 50 c/s, 415 V supply shall be provided in a
suitable capacity TP&N switch. Further distribution if required shall be done by the contractor.

The machine room may be located adjacent to the pit or any landing but in no case shall be
distance between the pump unit and cylindar inlets exceed 20m.
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11.2.1

The dimensions of machine rooms shall be sufficient to permit easy and safe access for servicing
personnel to all the components espeC|aI| Vth ele tncal eqmpment |n part|cular these shall be .

(a) ‘a clear horizontal area in front of the panels and the cabinets. This area is deﬂned as foIIows
depth : measured from the external surface of the enclosures; at least 0.7m. this distance
may be reduced to 0.6m in front of protruding controls, (handles, etc.)
width : the greater of the following values: 0.5m or the full width of the cabinet or panel.

(b) A clearhorizontal area of at least 0.5m x 0.6m for servicing and inspection of moving parts at
points where this is necessary and , if need be, manual emergency operation.

(c) Access ways to these clear spaces which shall have a width of at least 0.5m. This value may
be reduced to 0.4m in areas where there are no moving parts.

The machine room floor should be made of oil resistance, fire retardent and nonskid material.

Guide Rails, Guide Shoes and Buffers
Guide rails, guide shoes and buffers shall generally conform to IS 14665 (part 4 Sec 1 & 2): 2001
and provision as specified under para 5.0, 10.0 & 12.6 of section | chapter |V shall appuy.

Lift Car and Car-Frames (Car Slings)

For lift cars and car-frames wherever provided, the requirements specified in para 6 of Section-I
Chapter |V shall apply. As regards capacity and loading, the requirement specified in Appendix V
shall apply. The car frame shall generally conform to para 6.1 of Section-I Chapter IV.

Car Doors, Landing Doors and Locking Devices
The requirement specified in para 7.1,7.3 & 12.7 of section-1 Chapter 1V shall apply.

Precautions against Free Fall of Car, Descent with Excessive Speed and Creeping -
To prevent the car from free fall or descent with excessive speed, safety gears as defined in 10.2
below shall be provided. '

To prevent the car from creeping from a landing level by more than 0.12m, and likewise, creeping
below the lower end of the uniocking zone, the lift shall be provided with either;

(a) electrical anti-creep(see 11.2.6); or _

{b) additional tripping of safety gear by down-ward movement of car.

A protective device shall be provided in the hoistway to ensure safety of person working in the pit
against creeping of the car.

Safety Gears
Direct Acting Hydraulic Lifts
All direct acting lifts capable of carrying passengers shall be provided with a rupture valve.

Indirect Acting Hydraulic Lifts

All indirect acting lifts shall be provided with safety gears complying with the requirements speci-
fied in para 12.0 of chapter IV in Section-i of this specifications.
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11.2.2 The safety gear shall be operated by a safety rope in conjunction with a rupture valve on lifts with
a rated speed not exceeding 1.0 mps.

S S B
1. 2 3 The rupture vaIve shaII be capable of stopplng the car in downward movement, and mamtalmng it
stationery at the latest when the speed reaches a value equal to rated speed downwards pius 0.3

m/s.

e l

11.2.4 The rupture valve shall be accessible for adjustment and inspection.

11.2.5 The rupture valve shali be either:

(a) integral with the cylinder, or

{b) directly and rigidly flange mounted, or

(c) placed close to the cylinder and connected to it by means of short rigid pipes, having welded,
flanged or threaded connections, or

(d) connected directly to the cylinder by threading. The rupture valve shall be provuded with a
thread ending with a shoulder. The shoulder shall butt up against the cylinder.

11.2.6 Electrical Anti-creep System
An electrical anti-creep system shall be provided which satisfies the following conditions:
The motor shall be energized in the up direction independent of the position of the doors, when the
car is in a zone which extends from maximum 0.12m below the landing level to the lower end of the
unlocking zone.

When the lift has been unused for a period not exceeding 15 min after the last journey, the
car shall be dispatched automatically to the lowest landing.

Suspension
Wherever provided , the suspension ropes shall comply with the requirements specified in IS
14665 (Part 4- Sec. 8): 2001

Controllers and Operating Devices
The requirement specified in IS 14665 (part 4-Sec 9): 2001 shall apply.

Terminal Stopping and Final Limit switches

Every hydraulic lift shall be provided with upper and lower normal terminal limit switches arranged
to stop the car automatically within the limits of top car clearance and bottom run by (overtravel)
from any speed attained in normal operatién. Such limit switches shall act independently of the
operation devices, the ultimate or final limit switches and the buffers.

Hydraulic lifts shall in all cases be provided with an ultimate or final switch arranged to stop the car
automatically within the top clearance independent of the normal operating service.
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SERVICE LIFTS (DUMB WAITERS)
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Scope -

This section covers the essential requirements, design considerations, testing and hlj%ecautions
to be excercised during installation of service lifts (dumb waiters) operated by electric power so
as to ensure safe and satisfactory performance. '

It also provides guidance for proper maintenance after installation.

This section applies to service lifts (dumb waiters) only and does not apply to platform, motor
vehicle lifts, amusement devices, skip hoists, conveyors or similar apparatus used for raising,
pilling or tiring.

Terminology
For the purpose of this section, the definitions given in chapter Il in section | of this specifications
and the following definitions shatl apply.

Service Lift (Dumb-Waiter)

A lift with a car which moves in guides in a substantially vertical direction; has net floor area, total
inside height, whether or not provided with fixed or removable shelves, and capacity not exceed-
ing 1 sqm, 1.25m and 250 kg respectively; and is exclusively used for carrying material and not
any person.

Materials

All material, fittings, appliances, etc. used in lift installation shall conform to the relevant Indian
Standards wherever these exist. The materials for which Indian Standards do not exist shall be
approved by a competent authority.

Factor of Safety
The factor of safety for any part of the lift shall not be less than five. Higher factor of safety for§
various parts shall be applicable wherever specified. '

Guides _
The requirements -of Section | of this specifications shall apply except that angle section guide
rails may also be used and the requirements of 1S 14665 (Part 4/ Sec 4) shall apply only when
safety gear is used.

Buffers
Spring, rubber or timber buffers shall be used. Timber shall be seasoned and treated in accor-
dance with 1S401.

Lift Car

The service lift car shall be made of wood or metal, reinforced at the point of suspension. The
material used shall be of such strength and stiffness that it withstands the contract load. Two
pairs of renewable guide shoes shall be provided.

Any removable shelves shall be so retained that they are not displaced by the movement of the
car.
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Car constructed with openings on opposite sides shall be provided with some form of protection
to prevent the goods from projecting outside the car. Where gates are used, they shall have
pickets spaced with centres not more than 125 mmi apart.

Where safety gear is provided, steel car frame of sufficient rigidity to withstand tﬁe operation of
the safety gear shall be provided.

Lift Wells
No equipment except that forming a part of the service lift or necessary for its maintenance shall
be installed in the lift well.

The internal surface of service lift well, so far as practical , shall be kept flush.

Sufficient space shall be provided between the guides for the car and the side walls of the lift well -
enclosure to allow safe and easy access to the parts of the safety gears for their maintenance
and repairs.

Lift wells, together with the whole of the contained equipment and apparatus, shall be rendered
fire-resisting to the greatest possible extent.

In case of a completely enclosed lift well, with solid landing doors, a notice with the word ‘Service
Lift’ shall be placed outside each landing door.

Every counterweight shall travel in juxtaposition to its car in the same lift well.

it is undesirable that any room passage or thoroughfare be permitted under any lift well. If un-
avoidable then the pit floor should be strong enough to withstand the ifipact of free falling loaded
car or counterweight.

Lift Pits, Bottom Clearance and Top Clearance.

A lift pit shall be provided at the bottom of every service lift from the loading level of the lowest
landing.

Pits shall be soundly constructed and maintained in a dry and clean condition, Where necessary,
provision shall be made for permanent drainage.

Where pit depth exceeds 1.5m, suitable access shall be provided by a cat ladder or any other
suitable device and a light point and switch shall also be provided for facility of maintenance and
repair work.

The top car clearance shall be sufficient to avoid any protruding part fixed on the top of the car
coming in direct contact with the ceiling or diverting sheave.

‘The clearance shall be calculated taking into account the following and shail not be less than the
sum of the following four items .

(8) The potiom counterweight runby,
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= {b) The stroke-of the counterweight buffer used, . :

(c) The dimensions of.the portion-of the-diverting sheave:harging-underiieath-the-ceiling in the =% ==
Ilftwe”' and . — . s - LI Tt T Tl L

(d) 15 cm for compensating for gravity stopping distance and future repairs to the rope connec-
tions at counter weight and at the car or at the suspension points.

The bottom car clearance shall be maintained in such a way that the counter weight shall not
come in contact with the ceiling or any part hanging underneath the ceiling, when the car com-
pletely rests on fully compressed buffers, provided the buffers are spring type mounted on solid
concrete or steel bed. -

in case of wooden buffers the bottom car clearance shall be maintained in such a way that the
total downward travel of the car from the service level of the immediate floor near the pit, shall not
be more than the top counterweight clearance, when the wooden buffers are completely crushed.

The top clearance for the counterweight can be calculated taking into account the following and -

shall not be less than the sum of the following three items:

(a) Car runby,

(b) Compression of the buffer spring or height of the wooden block used as buffer, and

(c) 15 cm to compensate for gravity stopping distance for counterweight and any future repairs
to rope connections at the counterweight at the car ends or at the suspension points.

Runby for Cars and Counterweights
The bottom runby for cars and counterweights shall not be less than 15 cm.

Maximum bottom runby =
In no case shall the maximum bottom runby exceed 30 cm.

Lift Well Enclosures

Lift well enclosures shall be provided and shall extend on all sides from floor to floor or stair to
stair.

The inner sides of the lift well enclosures facing any car entrance shall as far as practicable, form
a smooth, continuous flush surface devoid of projections or recesses.

Where an open lift well would increase the fire risk in a building , the lift well enclosures shall be
of fire resisting construction.

Where wire grill or similar construction is used, the mesh or opening shall be such that the
opening between the bars shall reject the ball of 30 mm in diameter and the lift well enclosiires
shall be of sufficient strength to resist accidental impact by users of the staircase of adjoining
floors or by materials or trucks being moved in the vicinity.
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10.5

8.10.9

Where the clearance between the inside of an open type lift well enclosure and any moving or

... movable part of the lift equipment or apparatus if less than 5 cm, the opening in the enclosure.’,
< ves.-shall Befurthier protectéd by netting of square meésh of-apertire not gréaterthan 1°ém‘and of wire

not smaller than 1mm (the provision in this clause need not be adhered to for lift wells in factory
premises, coming under the purview of Factories Act. In such cases provision of 8.10.4 is
sufficient).

There shall be no opening in the service lift well enclosure pefmitting access to the service lift car
by passing under the counterweight.

Indicators

Where service lifts are installed in totally enclosed wells, car arrival or position indicator and
direction arrow or IN USE indicators should be installed on each landing along with operation
push buttons.

Landing Doors

Every service lift well shall, on each side from which there is access to a car; be fitted with a door.
Such a door shall be fitted with efficient electromechanical locking so as to ensure that it cannot
be opened except when the service lift car is at landing and that the service lift car cannot be
moved away from the landing until the door is closed and locked. If the door is mechanically
locked, means should be provided for opening the same by means of special key during emer-
gency or inspection.

Automatic Devices for Cutting Off Power
An efficient automatic device shall be provided and maintained in each service lift whereby all
power shall be cut off from the motor before the car or counterweight lands on the buffers.

Service Lift Cars - =
Where necessary doors shall be provided to service lift cars.

Locking Devices for Landihg Doors and Shutters

The system of landing door or shutter interlocks shall be of the kinds as provided in for passenger
lifts in Section 1.

The design of the locking system shall be such that reasonable wear between working parts does
not permit interference with the operation of the lift by movement of the lock handles.

Suspension Ropes

- . The provisions as indicated in Electnc Traction lifts under Section | shall apply.

Sheaves and Pulleys '
Provision as indicated in Electric Traction lifts under Section | shall apply.

Counterweight
Provisions as indicated in Electric Traction lifts under Section { shail apply.
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Motor Room and Overhead Structures

a __The servuce llft machlne controller and all other apparatus and eqmpment of the same, exceptmg

motor room whlch‘shall be adequately Ilghted ventilated and rendered fireproof and weather
proof.

The secondary sheaves, pulleys, floor selecting equipments may be placed in a place otherthan
the motor room and such position shall be adequately lighted and rendered fireproof and
weatherproof.

The machine room floor shall be designed and constructed to carry safely at any point the heavi-
est portion or unit of equipment both during erection and for maintenance purpose.

The machine room shall be kept closed except to those concerned with the operation and main-
tenance of machinery or equipment.

The machine room shall be equipped with an insulated portable hand lamp provided with flexible
cord for examining the machinery.

If any machine room floor or platform does not extend to the enclosing walls, the open sides shall
be provided with hand rails or otherwise suitably guarded.

The machine room shall be provided with access doors opening outwards.

The machine room shall not be used as a store room or for any purpose other than housing the
lift machinery and its associated apparatus and equipment.

All machines, pulleys and simailar units shall be so supported arnd held as to prevent any of these
machines or parts thereof becoming loose or displaced affecting their safe working. Supporting
beam shall be of steel or reinforced concrete.

There shall be direct access to the service lift machine room.

The height of the machine room shall be sufficient to allow any portion of equipment to be acces-
sible and removable for repair and replaoement and shall be not less than 1.2 m clear from the
floor.

The total load on the overhead beams shall be assumed as equal to all equtpment resting on the
beams plus twice the maximum load suspended from the beams

The factor of safety for all overhead beame and supports based on ultimate strength of the
material and load in accordance with 8.16.12 shall be not less than the following :

For steel 5

- For reinforced concrete 7

The deflection of the overhead beams under the maximum static load calculated m accordance.
with above shall not exceed 1/1508 of the span.
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17 Housing of Overhead Pulleys o

' 2p, THE penthouse or.other space in which. overheadpulieys -are housed shall have a: clear helght of
" at least 1.0 m and shall allow safe and convenient access and where practicable, have a sub-
-stantial platform or floor and be provided with permanent and adequate artificial illumination.

Buffers

Buffers shall be placed symmetrically with respect to the centre of gravity of the car within a
tolerance of +5 cm and shall be so arranged, that the service lift car, in ordinary circumstances of
operations cannot strike them.

The buffers shall be fitted under counterweight, similar to those specified for service lift cars and
arranged symmetrically below the weight.

Safety Gear Test

Provisions of IS 14665 (part 2/Sec 1) shall apply.
Slack rope Switch

Provisions of IS 14665 (Part 2/Sec 1) shall apply.

Structural Strength and loading

Rated load and Net Inside Car Area Measurements

Driving machine, car and counterweight, suspension means, overhead beams and supports,
buffers and buffer supports, guides and brackets and all other members subjected to load during
operations shall be designed on the basis of rated load calculated as follows:

L = 250A2?
Where
= L = ratedloadin kg. And”
A = netinside area in m2.

The rated load shall be not more than 250 kg and the net inside platform area shall be not more
than 1 m2,

Load Plate” :
A metal plate giving the rated load in not less than 6 mm h|gh letters and figures shall be fastened
in a conspicuous place in the car.

Counterweight
The counterweight shall be of metal.

The counterweight consisting of sections and without frame shall have not less than two suspen-
sion rods extending throughout the counterweight. The nuts on the suspension rods shall be
retained by split pins, concrete in metallic frame or equivalent positive means.

Safety Gear

A safety gear shall be provided for the car and counterweight of the service lift working over an
occupied space or corridor, where the botiom of the pit cannot support the impact load of the
freely falling loadad car or counterweight.
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The safety gear may be of the instantaneous type operated by an independent steel wire rope

. I,_1__':runnw'|g over an. 1ndependent Pulley:atthe; top\af the I|ftwell governoroperaticriand swutch to cut

"“thé contrél circuit is not required.

Means of Suspension and Fastenings o
- The car and- counterweight shall be suspended by one or more steel wire suspension ropes
conforming to IS 2365 or silent type roller, block or multiple link chains

All the ropes and the chains anchored to a winding drum shall havé not less than one turn on the
drum when the car or counterweight has reached the extreme limit of its overtravel.

The factor of safety of the suspension means, based on the static load of the car with structural
capacity load or of the counterweight, shall be not less than:

4.5+ 1.4 V for ropes, and - -
5.6 +1.75 V for chains.

Where
V is the speed of the rope or chain in m/s.

For the purpose of this section, the factor of safety is given by:

Fxnxk
W
Where
F = nominal breaking strength of the rope or chain;

= number of separate suspension ropes or chains under ioad;
= roping factor , thatis, 1 for 1: 1 roping, 2 for 2:1 roping and 3 for 3:1 roping; and

n
k
W = load on the car rope or chain when the car is stationary and loaded to the structural
capacity load of the service lift.

No car or counterweight rope shall bé repaired or lengthened by splicing.

The winding drum ends of the car and counterweight ropes shall be secured by clamps on the
inside of the drum. .

The car and counterweight ends of the suspension ropes shall be fastened by spliced return
. loops, clipped return loops or individual tapered babbitted sockets. Loops shall not bear directly
on their fixing, but shall be lined with proper thimble eyes or equal protection.

In all the cases the fastenings Shall be capable of sustaining a load not less than the ultimate
strength of the suspension ropes based on a factor of safety of 80 percent of the specified factor
of safety for suspension ropes.

Means shaII be provided to equalize the load on the individual suspensi,on ropes or chains.

- Tensioning devices for compensation ropes, safety ropes and the like shail bg protected against
damage due to faliing cbiects.
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‘v« The-driving machine shall b& of &ithiér of The’ following types”

Drlvmg Machme

~(a) Drum type; and
{b) Traction type.

The driving machine and sheaves shall be designed with a factor of safety, based on the static
load (the structural capacity load plus the weight of the car, ropes, counterweight, etc) or not less
than

(a) 6 for steel, and

(b) 9 for cast iron and other materials.

The driving machine shall have electrically released brake applied automatically by snrings in
compression or by gravity when the power is removed from the motor.

Controllers and Operating Devices
A manually operated mains-disconnecting switch shall be installed in the main circuit cables of
electric driving machine. This switch shall be visible readily accessible from the machine.

When metal-to-metal contacts are used in the controller switch for opening the main circuit or for
stopping the driving machine, at least two independent current breaks shall be incorporated in
the design. In the event of an earth fault or with any door open, the lift shalt not work.

Operation of a spring or springs in tension or the completion of another electric circuit shall not be
depended upon to break the circuit to stop the lift at terminal landings.

An interruption of the electrical circuit shall stop or prevent the movement of the car.

When the driving machine is operated by a polyphase ac motor, it shall be protected against
phase reversal or failure.

No control system shall be used which depends on the completion or maintenance of an electri-
cal circuit for the interruption of the power supply and the application of the electro-mechanical
brakes when the lift car reaches the terminal floors.

The control circuits shall be fused or otherwise protection against faults or overioads, indepen-
dently of the main circuit.

The voltage of any controller- operating circuit shall not exceed the low voltage as defined in 1S
12360. The control circuits shall be suitably protected independently of the main circuit and they
shall be so arranged that an earth fault or open circuit shall not create an unsafe condition.

Controller operate by hand ropes, levers or similar devices shall not be permitted.

Terminal Stopping and Final limit Switches

A device shall be provided io remove power automatically from the motor and brake at the top:
and bottom terminals indevendently of the operation of the normal operating device. This device’
may be located in the machine reom; in the car or in the lift well.
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" operated by the machine. -

‘When the lift i |s prowded with drum type drlvmg machlne _it shall also have stopping I|m|t switch

 Eléétrical Wiring and Apparatus
Provisions as lndlcated in Electric Traction lifts sectlon | shall apply.

Positioning of Machine Room
Provisions as indicated in Electric Traction lifts section | shall apply.

Machlne Room

Floars shaII be designed to carry a load of not less than 350 kg/ sqm over the whole area and also
any Ioad which may be imposed thereon by the equipment used in the machine room or by any
reaction from such equipment both during penods of normal operation and repair.

The side wall of the service lift well may be made of reinforced cement concrete at least 7.5 cm
thick so as to provide satisfactory anchoring arrangement for the guides.

Access to Machine Room and Lift Pits v
Safe and convenient access to every machine room shall be provided. Access to the machine
- room above a lift well may be either from the roof or by an internal staricase or by a removable
ladder with a proper arrangement for fixing.

Fire Protection
Provisions as indicated in Electric Traction lifts section | shall apply.

Testlng
Test shall be carried out as indicated in Section IV of this specifications.
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SECTION -1V

TESTING OF LIFT INSTALLATIONS
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TESTING OF LIFT INSTALLATION iz

Tests af site :

(a) Levelling Test :
Accuracy of the floor levelling shall be tested with the lift empty, fully loaded.
The lift shall be run to each floor while travelling both in upward and downward directions and
the actual distance of car floor above/ below landing floor shall be measured. In each case
there shall not be any appreciable difference in these measurements for levelling at the floors
when the car is empty and when it is fully loaded. The tolerances for levelling shall be as
specified in para 8 of chapter IV, section I.

(b) Safety Gear Tests :
Instantaneous safety gear controlled by a governor, should be tested with contract load and a
contract speed, the governor being operated by hand. Two tests should be madg, however,
with wedge clamp or flexible clamp safeties, one with contract load in the car and the other
with 68 kg (equivalent to one person) in the car. The stopping distance obtained should be
compared with the specified figures and the gu‘des, car platform, and safety gear should be
carefully examined afterwards for signs of permanent distortion.

.. . - Counterweight safety gear should be tripped by the counter weight governor and the
stopping distance noted. In this case , however the governor tripping speed should exceed
that of the car safety governor but by not more than 10 percent.

During the safety gear tests, car speed (from the governor or the main sheave) should be
determined at the instant or tripping speed with that stated in 1.S. The governor jaws and rope
should be examined for any undue wear.

(c) Contract speed : i

This should be measured with contract load in the car, with half load with no load, and should
not vary from the contract speed by more than 10 percent. The convenient method is by
counting the number of revolutions, made by the sheave or drum in a known time, Chatk mark
on the sheave or drum and a stop switch will facilitate timing but care must be exercised to
ensure that no acceleration or retardation periods are included. If the roping is 2 to 1 the
sheave speed is twice the car speed. Alternatively, the speed can be measured by a techometer
applied directly to shaft immediately below the sheave.

(d) Lift balance :
After the above test , some of the weight shall be removed until the remaining weights repre-
sent the figures specified by the tenderer. With this condition car at half way travel the effort
required to move the lift car in either direction with the help of winding wheel shall be as
nearly as can be judged by the same.

(e) Car and landing doors interlocks:
The lift shall not move with any door open. The car door relay contact and the retiring release
cam must be tested. The workings of the door operation and the safety edges and light
eauiprmeant if any provided shall also be examined.
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_{f) Controllers :

The operation of the contactors and interlocks shall be examined and it shall be ascel'talned
whether all the requirements laid down in the specifications have been met.

(g) Normal terminal stopping switches: -
These shall be tested by letting the car run to each terminal landing in turn, first with no load

and then with contract load and by taking measurements, top and bottom over travels can be
ascertained.

(h) Final terminal stopping switches :
The normal terminal stopping switches shall be disconnected for this test. It shall be ensured
that these switches operate before the buffers are engaged. '

(i) Insulation Resistance : _

This shall be measured (after removing the electronic PCB's and their connection) between
power and control lines and earth and shall not be less than 5 mega-ohms when measured
with D.C. voltage of 500 volts. The test shall be carried out with contactors so connected
together as to ensure that all parts of every circuit are simultaneously tested.

(i) Earthing :
All conduits, switches, casing and similar metal work shall have earthing continuity.

(k) Ropes : .
The size, number construction and fastenings of the ropes should be carefully examined and
recorded.

() Buffers: - —
The car should be run on to its buffers at contract speed and with contract load in the car to
test whether there is any permanent distortion of the car or buffers. The counter weight buff-
ers should be tested similarly.

0  Tests at-Manufacturer’'s works :

(a) High voltage test:
The dielectric or electrical apparatus {excluding motors, generators and instruments which
are tested in accordance with the appropriate Indian Standards wherever they exist) shall be
capable of withstanding a test voltage of ten times the working voltage with a maximum of
2000 volts when applied.
(i) between the live parts and case of frame with all circuits completed.
(i) between main terminals or equivalent parts with all circuits open, and
(i) between any live parts of independent circuits.
Note: Owing to the impracticability of applying tests (ii), (i) mentioned above on controllers
and similar apparatus after controller wiring has been completed, these tests may be made at
convenient stages of manufacture.

B (b) (i) Method of applying high voltage: | _
" The test shall be made with alternatmg ”oit 2 of any convenient frequancy, ;};‘efergbly
betwesn 49 and 60 cycles per second. That st voltage shall be of approximately sine-
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wave form and during the application of voltage with peak value, as would be determined

by spark gap by occillograph ‘ar by-any dther approved method shall not be more Than _
1.45 times the rms value. The rms values of the applied voltage shall be measured by

means of a volt meter used with a suitably calibrated potential transformer or by means

of voltmeter used in connection with a special calibrated voltmeter wmdrng or testing

transformer by any other suitable voltmeter connected to the output side of the testing

transformer.

(iiy Duration of high voltage test:

The test shall be commenced at a voltage of about one third of the test voltage which
shall be increased to the full test voltage as rapidly as is consistent with the value being
indicated by the measuring instrument. The full test voltage shall be maintained for one
minute. At the end of this period, the test voltage shall be rapidly diminished to one third
of its full value before switching off.

The oil buffers are examined after the above tests have been made to determine if there
has been any oil leakage or distortion and to ensure that the buffers return to their normal
positions.

(c) Buffertest:
A copy of the test report shall be intimated after testing at works.

Performance Test :

This test if meant for passenger lifts and is conducted to watch the performance of lift installation

in terms of passenger handling capacity and waiting interval as obtained at site vis-a-vis design,

data and conducted as below:

(i) Waiting interval : (T)- This can be worked out by taking the average of several round trip times
as observed physically and then dlvrdlng it by the number of lifts in that bank.

(i) Tandling capacity H = 300 xQ x 100

TxP
Where
H= Handling capacity as the percentage of the peak population handled during 5 minutes.
P= Total population to be handled during peak morning period. (it is related to the area for
which particular bank of lifts serves).
= Average number of passenger carried in a car.

T= Waiting interval.

(iii) Service temperature Test :
A continuous run of one hour should be made with number of starts and stops to reproduce as
nearly as practical the anticipate duty in service. (The standard duty cycle is for S0 to 180 start
per hour). it is very difficult in practice to carry out this test with alternate starts at full load and
no load and it is necessary therefore to simulate these cycles. A suitable test for all motors
except squirrel cage motors is to run the car up from the bottom landing with contract load and
stop at each floor. From the top floor a non stop run is made to the lowest floor and the upward
journey with stop is then repeated. The time intervals between stops and starts at the floors
should be uniform and such as to give about 150 starts in one hour. At the end of this run the
temperatures of the armatures and fields of the motor and generator are recorded. The
temperature rise shouid, not exceed 55 deg C or 75 dey C for clases. A or B insulation
raspectively.
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ESCALATORS
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Terminology . e

"*J'Escalator A;power drlven lnclmed contlnuous stalrway used for ralsmg or IoWenng passengers
Escalator Installation - It includes the escalator, the track, the trusses or girders, the balustrading,

_the step-treads and landings and all chains, wires and plant directly connected with the operation
of the escalator.

Escalator Machine — the mechanism and other equipment in connection therewith used for mov-
ing the escalator.

Baluster — A short pillar slender above and bulging below.
Balustrade — A row of balusters meant for supporting moving handrails.

Combplate — A pronged plate ihat forms part of an escalator landing and engages with the cleats
of the steps at the limits of travel.

Emergency Stop Push or Switch — A push-button or switch designed to open a circuit and cut off
power supply to the escalator machine so as to cause the escalator to stop.

Landing -The portion of the building or structure which is used {o receive or discharge passengers
into or from an escalator.

Travel (Rise) — The vertical distance between the bottom terminal landing and the top terminal
landing of an escalator.

Overspeed Governor- An automatic device which causes the power supply to the escalator to be
interrupted in the event of the speed exceeding the predetermined value of the normal running
speed.

Rated Load - The load at which the escalator is designed and installed to lift at the rated speéd.

Rated Speed — The speed at which the escalator is designed to operate. It is the rate of travel of
the steps, measured along the angle of inclination, with rated load on the steps or carriage.

Construction, Installation, Protection, Operation and Maintenance of Escalators

Every escalator and every part thereof shall be of sound material and good construction and of
sufficient mechanical strength for the purpose for which it is intended and so far as is practicable,
shall be installed, protected, worked and maintained in such a manner so as to prevent danger.

All materials shall be in accordance with the latest Indian Standard specifications wherever avail-
able. ,

Construction Requirements

Angle of Inclination — It shall not be in excess of 30 degrees from the horizontal excepting that
with an escalator having a vertscai rise not exceeding 6 metres an angle up to 35 degrees may be
permitted.
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Width — The width between balustrades shall be measured on the incline at a point 68.5 cm
vertically above the nose line of the steps, and shall not be less than the width of the ste'f_"';_,l;t shall
not exceed the width of the step by more than 33 cm with a maximum of 16.5 cm on eithér side of
- the escalator.

Balustrading — Escalators shall be provided on each side with solid balustrading. On the step side
the balustrading shall be smooth and substantially flush except for protective mouldings parallel to
the run of the steps and properly bevelled vertical mouldings projecting not more than 6.5mm, that
cover joints of panels.

Use of Glass in Balustrades — Glass panels shall not be used unless they conform to IS: 2553-
1964.

Change in Width Between Balustrades — There shall be no abrupt changes in the width between
the balustrading on the two sides of the escalator. Where a change in width is unavoidable, such
change shall not exceed 8 percent of the greatest width. In changing the direction of the balustrading
resulting from a reduction in width the maximum allowable angle of change in the balustrading
shall not exceed 15 degrees from the line of the escalator travel.

Clearance Betweeh Balustrades and Steps — The clearance on either side of the steps between
the steps and the adjacent skirt guard shall be not more than Smm and the sum of the clearances
on both sides shall be not more than 6mm.

Guards at Ceiling Intersection — A solid guard shall be provided in the intersecting angle of the
outside balustrade (deck board) and the ceiling or soffitt except where the intersection of the
outside balustrade (deck board) and the ceiling or soffitt is more than 60 cm from the centre line of
the handrail.

The vertical face of the guard shali project at least 36 cm horizontally from the apex of the
angle.

The exposed edge of the guard shall be rounded to eliminate shear hazard. Guards may be
shatterproof glass. '

Handrails

Each balustrade shall be provided with a handrails moving in the same direction and at substan-
tially the same speed as the steps.

2. Extension Beyond combplates — Each moving handrails shall extend at normal handrail height not

less than 30 cm beyond the line of points of the combplate teeth at the upper and lower landings.

Guards —~ Hand or finger guards shall be provided at the point where the handrail enters the
balustrade.

Distance Between Handrails — The horizontal distance between the centre fines of the two hand-

. rails, maasurad on the incline, shali not exceed the width between the balustrades (see 3.2} by
. more than 15 om, with a maximum of 7.5 cm on either side of ths esaaiator.
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Steps Treads _ =
e e P e B T pEE T aUe GrRE SR we {=oma) S

’ Mater/als and Type Step frames shall be made of |ncombust|b|e material. Step treads shall be
horizontal and made of incombustible material and shall afford a secure foothold.

Dimensions of Steps — The depth of any step tread in the direction of travel shall be not less than
40 cm and the rise between treads shall be not rnore than 22 cm. The width of a step tread shall be
not less than 40 cm nor more than 102 cm.

Clearance Between Steps — The maximum clearance between step treads on the horlzontal run
shall be 4 mm,

Slotting of step Treads- The tread surface of each step shall be slotted in a direction paraliel to the
travel of the steps. Each slot shall be not more than 6.5 mm wide and not less than 9.5mm deep;
and the distance from centre to centre of adjomlng slots shall be not more than 9.5 mm.

Landings
Landings shall be of material and design affordmg secure foothold.

If the landing is of concrete, it shall have edge insertions of metal, wood or other antislip material.

Combplates
There shall be a combplate at the entrance and at the exit of every escalator.

Design of combplates- The combplate teeth shall be meshed with and set into the slots in the tread
surface so that the points of the teeth are always below the upper surface of the treads.
Combplates shall be adjustable vertically. -

Trusses or Girders
The truss cr girder shall be designed to safely sustain the steps and running gear in operation. in
the event of failure of the track system it’shall retain the running gear in its guides.

Where tughtenlng dewces are operated by means of tension weights, provision shall be made to
retain these weights in the truss if they should be released.

Step Wheel Tracks
Step wheel tracks shall be so designed as to prevent displacement of the steps and running gear
if a step chain breaks.

Rated Load
The rated load in kilograms on an escalator shall be computed by the following formula :
Rated Load = 2.7 WA
Where W = the width in cm between the balustrades , and
= the horizontal distance between the upper and lower combplate teeth in metres.

The rated spaed of the escalator shall not be more than 38 metres per minuie.
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Design Factors of Safety
The factors of safety based on the static loads, shall be at least the followmg
a')é For trusses and all'tructural membersincitding tracks =five (5), "~
(b) For driving machine parts :
(1) where made of steel or bronze- eight (8);
(2)  where made of cast iron or other materials — ten (10);
(c) For power-transmission members —ten (10).

Step chains composed of cast-steel links which , if thoroughly annealed, shall be permitted with a
factor of safety of at least twenty (20).

- \_
S

Driving Machine, Motor and Brake
Connection Between Driving Machine and Main Drive Shaft — The driving machine shall be
connected to the main drive shaft by toothed gearing, a coupling, or a chain.

Driving Motor — An electric motor shail not drive more than one escalator.
Brake — Each escalator shall be provided with an electrically released, mechanically applied brake
capable of stopping the up or down travelling escalator with any load up to rated load. This brake
shall be located either on the driving machine or on the. main drive shaft.

_Where a chain is used to'connéct the driving machine to the main drive shaft, a brake shall be
provided on this shaft. It is not required that this brake be-of the electrically released type if an
electrically released brake is provided on the driving machine.

Operating and Safety Devices
Operating and safety devices shall be provided conforming to the following requirements.

Starting Switch — Starting switches shall be af the key-operated type and shall be-located within
sight of the escalator steps.

Where starting pushes or switches are within reach of the public they shall be either ¢/ the key-
operated type or be enclosed in a box provided with a lock and key

Emergency Stop Buttons — Emergency stop buttons or other type of manually operated switches
having red buttons or handles and conspicuously marked STOP PUSH or STOP SWITCH shall be
accessibly located at or near the top, and bottom landings of each escalator, and shall be pro-
tected against accidental operation. An escalator stop button with an unlocked cover over which it
can readily be lifted or pushed aside shall be considered accessible. The operation of either of
these buttons or switches shall interrupt the power to the driving machine. It shall not be possible
to start the driving machine by these buttons or switches.

Speed Governor - A speed governor shall be provided, the operation of which shall cause the
interruption of power to the driving machine should the speed of the steps exceed a predetermined
value which shall be not more than 40 percent above the rated speed.

Exception : The over speed governor is not required where a low slip aiternating current squirrsi
cage induction motor is used and the motor is directly connected fo the driving machine.
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Broken Step-Chain Device — A broken step-chain device shall be provided which shall cause the
;l__;_(lnterruptlon of power tol thgdnvmg machine. |f a step-chain.breaks, and., where no. automqtlc chain
"tension device is'provided, if excessive’ sag oceurs in either step ‘chain.

Broken Drive-Chain Device — Where the driving machine is connected to the main drive shaft by
a chain; a device shall be provided to cause the application of the brake on the main drive shaft if
the drive-chain parts.

Stop Switch in Machinery Spaces — A stop switch shall be provided in each machinery space
where means of access to the space is provided. This switch, when opened, shall cause electric
power to be removed from the escalator driving machine motor and brake. The stop switches shall
be:

{a) of the manually opened and closed type;

(b) conspicucusiy and permanently marked, ‘STOP’; and

(c) positively opened mechanically and their opening shall not be solely dependent on springs.
Application of an Electrically Released Brake — An electrically released brake shall automatically
stop the escalator when any of the safety devices required by 5.2 to 5.5. function.

Machine Room

A machine room of suitable size and construction shall be provided for the housing of the escalator
machine or machines, and associated apparatus and equipment. '

Access :

The machine room shall be arranged to allow reasonable access to and the removal of the equip-
ments thergin or of any part thereof. The height of the machine room shall be sufficient to allow
any part of the equipment to be accessible and removable for repairs and replacement.

Safe and convenient access to machine room entrances shall be provided with acces= doors
openlng ou’twards

The machlne room shaII not be used as store room or for any other.purpose other than housing the
escalator machine an associated apparatus and equipment. No inflammable or explosive material
shall be kept in machine room.

Lighting , Access and Electrical work

Lighting of Machine Room — The machine room shall be provided with permanent and adequate
artificial lighting of an approved type and whenever available electric iighting shall be provided by
at least one fixed light point and one plug socket for every two or less machines. The light switch
shall be fixed near the machine room entrance. The lighting switch shall be so located that it can
be operated withou! passing over or reaching over any part of the machinery.

Lighting of Step Treads — Step treads shall be illuminated throughout their run. The lightintensity
on the tread surfaces shall be not less than 20 lux.

Note : It is desirable that the illurnination be of uniform intensity and that it should not contrast
materially with that of the surrounding area.
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7.3.3

7.3.4

736

- 1.3.7

738

7.3.9

8.0

Electrical Wmng and Apparatus

Allelectrical wiring-and apparatus mconnectlon with the escalator installation, shall conform to the
Indian Electricity Rules and to the relevant Indian Standard and also to other regulations, if any,
relating to fire insurance of the building in which the escalator is installed.

~ All cables and other wiring in connection with the escalator installation shall conform to the rel-

evant Indian Standard for the voltage at which these are intended to be worked and if metalli¢
covering is used it shall be efficiently earthed.

No bare conductor shall be used in any escalator as may cause danger to persons.

Electrical conductors shall be encased in rigid conduits, electrical tubings or wireways which shall
be securely fastened to the supporting structure.

All electric supply lines and apparatus in the escalator shall be of suitable construction and shall
be so installed, protected, worked and maintained that there is no danger to persons from them.

7.3.5.1 All metal casings or metallic coverings containing or protecting any electric supply line or appara-

tus shall be efficiently connected with earth.

Disconnect Switch — An enclosed, fused disconnect switch or a circuit breaker shall be installed
and shall be connected into the power supply line to the driving machine motor. Disconnect switches
or circuit breakers shall be of the manually closed multi-poie type. The switch shall be so placad
that it is close to and visible from the escalator machine to which the supply is controlled.

Enclosure of Electrical Parts- All electric safety switches and controllers shall be enclosed to pro-
tect against accidental contact. '

Caution Notice — Suitable ‘CAUTION' notice shall be affixed near every motor or other apparatus
in which energy is used at a pressure exceeding 250 volts.

Insulation — The electrical parts of starting and stopping devices, other operating and sunilar de-
vices, controllers and similar other parts shall be efficiently insulated and the insulation shall be
capable of withstanding for a period of one minute, the continuous application of a test voltage of
alternating current equal to ten times the voltage at which these electrical parts are energised,
subject to a maximum voltage of 2000 volts when the test voltage is applied between contacts or
similar parts in the open position, and between such contacts and earthed parts.

Access to Interior — Reasonable access to the interior of the escalator shall be provided for
inspection and maintenance.

Additional Precautions and Requirements
The escalator machine room shall be provided with a suitable fire-extinguisher.

Explosive or other inflammable materials shall not be carried in the escalator as may endanger the
safety of persons.
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here an escalatoris under examination or repairs suitable steps shall be taken toensurz thatthe

tor is'not operated madvertently by any persorvin such a mannerWhlch may endander the |
afety of persons working in tHe'esealator.

“Escalator Pit Pans- Escalator pit pans should be periodically cleaned of oil and refuse. The
--frequency of cleaning will depend on the service, but should be such as to reduce to a minimum
the hazard resulting from accidental or spontaneous ignition.

Lubrication — All parts of the machinery and equipment requiring lubrication should be lubricated
at regular periodic intervals with lubricants of a grade as recommended by the manufacturer. The
use of excessive amounts of lubricant should be avoided.

Protection of Trusses and Machine Spaces Against Fire

Protection Required — The sides and undersides of escalator trusses and machinery spaces shall
be enclosed in fire-resistive materials. Means may be provided for adequate ventilation of the
driving and driven machine and control spaces.

Protection of Floor Openings
Protection Required — Floor openings for escalator shall be protected against the passage of
flame, smoke or gases in the event of fire.

Escalator Accredited as a Required Means of Egress- Escalators accredited as a required means
of egress shall be fully enclosed in accordance with the requirements of local laws and ordinances
pertaining to interior stairways.

Escalators Not Accredited as a Required Means of Egress — Escalators not accredited as a
required means of egress shall have the floor openings protected by any one of the following
generally recognized methods or by other methods which may be established as adequate by .
. competent agencies :

(a) Fully enclosures as specified in 10.2;

(b) Sprinkler method (only where the building area is fully protected by a supervised automatic
sprinkler system) consisting of individually operating sprinklers so spaced as to protect the
exposed sides of the opening. A heat apron shall be provided to bank heat around the sprin-
kler heads adjacent to the opening. The lower edge of the apron shall be not less than 15 cm
below the bottom of the sprinkler heads.

{c) Kiosks;

(d) Automatic rolling shutters ( see 1S: 3614 (Part 1)-1966); or

(e) Spray nozzles (only where building area is fully protected by a supervised automatic sprinkler
system).

Testing
Site Tests of Escalators

Each type and size of escalator shall be tested for the rated load that it is designed to carry. Such

tests may be, made at the option of the manufacturer, in his plant or in the filed on the first asca-
lator of that type and sizs ms‘alza* in a building.
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Where a: typé and size of escalator has previously been tested and approved in oner jurisdic-
on;certified: copies- of~such test:may:be.: accepted in lieu-of -an7actual:test at:the qptuon of the
hforcing authority - -~ . :

-2 If the rise for a given type and width to the installed is more than 1.5 metres higher than the rise for
which that type and width has-been tested, a new type test shall be made for the higher iise.

.3 Escalator operating and safety devices required shall be tested with no-load on the escalator in
accordance with the following:

(a) Speed Governor Test — Where a speed governor is required by 5 3. the governor shall be
tested by operating it by hand.

(b) Broken Step-Chain Device — Operation of the broken step-chain device, required by 5.4,
shall be tested by operating the actuating device by hand.

(c) Broken Drive -Chain Device ~ Operation of the broken drive-chain device required by 5.5,
where a drive chain is used, shall be tested by operating the actuating device by hand.

(d) Stop Buttons — The emergency stop buttons, required by 5.2, shall be tested by operating
them when the escalator is operated in each direction of travel.
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APPEN DIX-

M RUNBY FOR CARS & COUNTER WEIGHTS FOR ELECTRIC TRACTION LIFTS
(As per Indian standard 14665 (Part-2/Sec1)2000

he bottom Runby for cars and counterweights shall be not less than the following:
(a) 156 cm where oil buffers are used.
(b) Where spring buffers are used :-
(1) 15 cm for following controls
(i) Variable voltage Motor control (Generator field control)
(i) Electronic Devices
(i) Alternating current variable voltage (ACVV)
(iii) Alternating current variable voltage variable frequency (ACWVF) control.
(iv) Solid state d.c. variable voltage control

(2) Not less than the following for single speed & two speed Alternating Current control and Rheo-
static Control

Rated Speed Runby
(m/s) (cm)
upto 0.125 7.5
0.125t0 0.25 15
0.25 t0 0.50 225
0.5t01 30
Maximum bottom runby :- In no case shall the maximum bottom runby exceed the following:-
(a) 60 cm for cars and -

(b) 90 cm for counter-weights

Top Car Clearance:

The vertical clearance between the car cross-head and the nearest overhead obstruction within 500mm
measured horizontally to the nearest part of cross-head when the car platform is level with the top landing,
shall be not less than the sum of the following:

(a) The bottom counter-weight runby;
(b) The stroke of the counter-weight buffer used;
(c) One half of the gravity stopping distance based on:
(1) 115 percent of the rated speed where oil buffers are used and no provision.is made to prevent
the jump of the car at counter-weight buffer engagement, and
(2) Governor tfiéping speed where spring buffers are used.
Note: The gravity stopping distance based on the gravity retardation from any initial
velocity may be calculated according to the following formula:
S=5.1Vv?
Where S= free fall in cm {gravity stopping distance), and
V= initial velocity in m/s.
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(d) 600 mm

| “\Where there s a projection below the' ceiling of the well and the projection is more than-500mm,
measured horizontally from the line of the cross- head, but over the roof of the car, a minimum
vertical clearance not less than that calculated above shall also be available between the roof of
the car and the projection.

Provided that the vertical clearance between any equipment mounted on top of the car and the
nearest overhead obstruction shall be not less than the sum of the three items (a), (b) and (c) as
cuiculated above plus 150mm.

op Counter-weight Clearances -

The top counter-weight clegrance shall be not less than the sum of the following four items:
(a) the bottom car runby, '

(b) the stroke of the car buffer used,

(c) 15 cm, and

(d) one-half the gravity stopping distance based on: °

(1) one hundred and fifteen percent of the rated speed where oil buffers are used and no provision
is made to prevent jump of the counterweight at car buffer engagement , and

(2) governor tripping speed where spring buffers are used.
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APPENDIX -l

 TECHNICAL PARTICULARS

SI. No. Partid_//ars of Details

General :

Name of Manufacturer.
Country of Manufacture.
Capacities (Persons/ Weight).
Service

Speed of Travel

Height of Travel.

No. of Floors served.

No. of openings.

Position of counterweight.
Type of Levelling method. °

Machine:

Position of Machine

Motor

Electric supply particulars for which it is suitable for operation

Brake
Type

Car and Doors:
Outside dimensions of car.

-Inside clear dimensions. =

Construction of car

Design/ type of enclosure of car.
Details of flooring

Attachment and fitting inside the car
Car Doors:

(a) Size

(b) -Operation

(c) Construction , Design & finish
Landing Doors :

(a) Size

(b) Operation

(c) Construction , design & finish

Safety Devices:

Car safety-type

Counter weight safety-type
Door inter locks in car-type
Door locks in landing-type.

{iher Safeties included in tw offer:
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.APPEN,.DIX-.II.I

Place of iInspection

Date of Inspection

Name of the Firm

Verify visually particulars as per agreement description and
completenss of work to be executed as per contract.

Verify lay-out as per drawing and record descripancies if any

]

Whether a plate with word LIFT and instruction to be dis-
played /provided on each landing and in lift car.
LIFT WITH EQUIPMENT

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

(f
(9)

(h)
(i)

0 .

k)
(1)
{m)
(n)
(o)

Depth of pit and whether ladder provided if required.
Arrangement for lighting in the pit.

Arrangement for lighting in the lift shaft.

Whether adequate tie rods provided for counter weights.
Whether all wiring has been in conduit pipes / troughs
properly fixed and earthed.

Guard for counter weights in the pit.

Prayjsion of check nuts and split pins in ope fastenings
and terminations.

Whether rope tension equal for all ropes.

Whether buffers symmetrically positioned.

Top car clearance.

Bottom car clearance.
Top counter weight clearance
Bottom car run by.

Bottom counter weight run by.

Any other

Machine room check provision for:

(i
(i)
(iii)
(iv)
v)
(vi)
(vii)

Arrangement for hand lamp with flexible cord.
A plug and socket.
Adequate ventilation

A danger plate on door
Trap door

Main switch

Carcuxt diagram on wall

(viii) Any_gt“zer

] 7D

. FIRM S REPRESENTATIVES
REF. SECTION IV-TESTING OF LIFT INSTALLATIONS
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Earthing
Whether machine body controller, car frame, limit switches,
and conduits properly earthed & ¢héck earthing continuity.

9 Machine and controlier
~ {i) Oil leakage if any
(ii) Abnormal temp rise of oil, bearing and motor
(iii) Abnormal noise or vibrations
{iv) Whether UP and DOWN (direction arrows on motor or
fly wheel marked)
(v) Whether rubber pads provided under machine and its
bed plates
(vi) Whether control circuits have independent fuses
(vii) Whether protection against breakage of rope or taps
for rope selector provided
(viii) Whether cable ferrules marked
" (ix) Gap between the car and landing sill
(x) Any other

10. Operation
(i) Operation of all floor buttons from with- in the carin up
and down direction on both attendent and auto con-
trol.

(ii) Operation of car by calls given from landing buttons in
up and down direction on both attendent and auto con-
trol.

(iii) Operation of door close and door open buttons

(iv) Emergency alarm ' '
(v) Emergency stop
(vi) Light and fan
{vii) Emergency key opening
{viii) Emergency light
(ix) Operation on type of control stipulated in contract

(x) Operation of car top safety switches to make the lift
inoperative from within the car and speed of opera-
tion. '

(xi) Door locking as checked from each floor
(xii) Any abnormal noise vibration jerk interval and stop-
ping
(xiii) Sideway play if any in the car.
(xiv) Working of position and direction indicators in car and
at each landing.
(xv) Functioning of sensitive reopening arrangements on
moving edge of doors.
{xvi) Smooth sliding movement of car and landing doors.
{xvii) Whether car is stopped in between the fiocor and
whether the doors can be opened manually from in-
side.
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{xviii} Opening of landing:or car door whenlift is-in:operation
to see that the movement:ofift stops:- - .= -~
- (xix) Operation of fireman switch. S

visions.

Safety Devices
(i) functioning of protection for single phasing and phase
reversal.
(i) Function of protection for automatic power cut off de-
vice before the car and counterweight load on buffers.
(iii) Function of over load relays.

mation of guideraits and Stopping distance.
(v) Check operation of safety switches.
(vi) Operation of upper limit switch & positions
(vii) Operation of lower limit switch and position
(viii) Operation of electrical protection against opening of
emergency door.
(ix) Any other.

Checking. of rope: slipnaftér 3 complete trips. by putting:a-ref-
erence mark on the sheave and rope 60mnmy/412mm, 60mm/
20mm.

Testto see that the lift does not start in upward direction on no
load and down direction on full load and on single phasing

-Check application of brake on full load in down di.ection at
fall speed: by switching off the power supply and for over
heating.
Load Test : Lift No.——
No Load

uP " Down
Starting current :AC (Amp)
Running current :AC (Amp)
Travel (Meters)
Speed : Meter/Sec
Any other test
(i) Size of the lift well
(i) Internal depth of car platform
(ii) Size ofthe car door
(iv) Rope protection: against: bmakage have been carried

out and test results are found
“{v) Insulationiresistance test & high voltage test have also

0.5 M chim minimum) and HV teat wstn stood/ not with
stood

7y

(xx) Check for brakerelease device-and:hand wmding pro- -

(iv) Operatlon of safety gear and also see for undue defor-

beentested. LR isfound - Mehm(Requirement

Full Load

upP

Down
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(a)
(b)
(c)

)
(e)

(f)

(9)

@)
“(b)

(c)
(d)

Lift wells

©

APPENDIX -V

W i"' LY ':.': X :"‘ -. i .l 5]

BOMBAY LIFT RULES 1958 as AMMENDED UPTO 1989

All lift- wells intended for the reception of lifts shall be exclusively reserved for that purpose
and shall not be used for any other purpose.

Lift- wells and all equipments and apparatuses fixed therein shall be rendered fire-proof to
the greatest possible extent.

The inner surface of the lift well and its enclosure facing any lift-car entrance shall, so far as
practicable, be kept smooth and flush devoid of projections or recesses. Where any projec-
tions or tops of the recessed cannot be rendered flush, they shall be levelled on the under-
side to an angle of not less than 60 degrees from the horizontal, by means of metal plates,
cement rendering or other fire-resisting materials.

Where a lift-car levelling device is operative with lift-car gate open such interior surfaces
shall always form a smooth and flush surface below each landing fevel.

- Sufficient space shall be provided between the guides for the car and the side-walls or the

lift-well enclosure to allow safe and easy access to the parts of the safety gear for their
maintenance and repairs.

In the case of a lift-well which is common to more than one lift and where the lift-car or the
counter-weight of one lift is working in juxtaposition to the lift-car or the counter-weight of
another lift, such lift-cars or counter-weights shall be guarded carefully and adequately in
order to protect persons working in the lift-well or on the lift-cars from accidental contact
with such cars or counter-weight in any part of their travel.

In case of a completely enclosed lift-well a notice with the word ‘Lift’ shall be placed on the -
outside of each landing door.

Lift-well enclosure

Lift-well and wells for the counter-weight if located independently of the lift-well shall be
adequately protected by means of suitable enclosure work which shall be extended on all
sides from floor to ceiling.

In all counter-weight wells located Zindependently of the main lift-well, suitable access shall

. be provided for the inspection, maintenance and repairs to counter-weights, wire ropes
and their anchorages, guides and guide supports.

All such doors giving access to such counter-weight wells shall be provided with electro-
mechanical locking devices. :

Where wire grill or similar construction is used, the mesh or opening shall be not greater
than (32 mm) and the lift-way enclosure shall be of sufficient strength to resist accidental
impacts from users of the staircase or adjoining floors.

- Where the clearance between the lift-well enclosures, if of an open type and any moving or

moveable part of the lift equipment of apparatus is less than (5 cm) the opening in the
enclosure shall be further protected by nettings of square mesh not greater than (12mm)
and of wire not smaller than (1mm dia).

No counter-weight shall be allowed to travel in any lift-well or part of any hft—wﬁi other than
that to which it hielongs

(73}
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@y

"IN USE’ indicator or direction call registering light.

h)
(i

@
(k)

0

(m)

Onevery passenger lift, there shall be provided.at each floor, a floor posmon md:cator or

Glass shall not be used for lift-well enclosure.

The distance between the lift-well enclosure on the sides facing any lift-car entrance and
the sill edge of the car shall be not more than 30mm in the landing zone below the landing
gate. If such distance is more than 30mm in the lift-well enclosure, the same shall be
finished with suitable and smooth plaster work or facia plates so as to make the surface
thereof devoid of all projection and recesses. In case the enclosure wall on the sides facing
the lift car entrance is more than 13 cms from the sill edge of the lift-car platform, the lift-car
door of such lift shall be provided with means to prevent it from being opened except when
the lift-car is at the landing served by such car entrance.

The distance between the edge of any landing sill and the sill of the car platform shall not
be more than 25mm. '

No automatic fire door or shutter which operates by means of a fusible link or otherwise
due to the action of heat, shall be allowed in any landing, opening of the lift way enclosure
of any lift, if such opening gives access to any exit from the building.

The walls enclosing lift-wells in the buildings having height more than 24 metres shall have
fire resistance of not less than two hours. The lift-well shall have permanent vents immedi-
ately under the machiné room not less-than 0.2 sqm in clear area.

The lift-well for fire lift (a lift to enable firebrigade personnel to get to the upper floors with
the minimum delay and to be used exclusively by firemen in an emergency and directly
accessible to every landing on every floor), in the buildings having more than 24 metres
height, shall be segregated from the other lift-weli by means of brick masonary or R.C.C.
wall of a fire resistance of not less than two hours.

Lift-pits

(a)
(b)

Lift-pits shall be soundly constructed and maintained in a dry and clean condition. Where

necessary, provision shall be made for permanent drainage.

No room, passage or thoroughfare shall be provided under any lift-well, Provided that,

where it is absolutely necessary to provide any room, passage or thoroughfare under a lift-

well, all the following requirements shall be fulfilled, namely:-

(i) spring or oil buffers shall be provided for lift and counter-weight;

(i) the lift-pit shall be made sufficiently strong to withstand successfully the impact of
the lift-car with the rated load or the impact of the counter-weight when descending
at the rated speed or at the governor tripping speed ; and

(iiii) the car and the counter-weight shall be provided with a governor-operate safety
gear.

Top car clearance -

(a).

The top car clearance shall not be less than the sum of the following four items , namely:-
(i) the bottom counter-weight runby;,
(i) thestroke of the counter-weight buffer used;
(iii). 60 cmor the distance which any sheave or any other equipment mounted in, or on,
- cross head projects above the top of the cress-head, whichever is greater; and
(iv) cne half of ihe gravity stopping distancs based on
{A) One hundrad and fifteen percent, of the rated speed, where oﬂ buffers are used
and no provision is made to prevent the jump of the car at counter-weight buffer

engagemeant ;, and
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(®)

(c)

(d)

(B) Governor trlpplng speed where.spring buffers are used.

initial velocity may be calculated according to the following formula, namely 'S=

- 6.1Vv?

Where ‘S’ is free fall in cm and ‘V’ is initial velocity in metres per second.. -
Bottom car clearance -
When the car rests on its fully compressed buffer, there shall be a vertical clearan~e of not
less than 60 cm between the floor of the lift-pit and the buffer striker plates or the lowest
structural or mechanical part, equipment or device installed beneath the car platform, ex-
cept the guide shoes, rollers, safety jaw blocks and platform apron or guard located within
three hundred millimeters measured horizontally from the sides of the car platform when
the car rests on its fully compressed buffers;

-~ When the car rests on its fully compressed buffer, no part of the car or any equipment

attached thereto shall strike any part of the lift-pit or any part of the equipment located
therein.

Top counterweight clearance —

The top counter-weight clearance shall be not less than the sum of the following four items,
namely:-

(i) the bottom car runby;

(i) the stroke of the car buffer-used;

(iiiy 15 cm; and

(iv) one half the gravity stopping distance based on-

{A) One hundred and fifteen percent of the rated speed, where oil buffers are used and
no provision is made to prevent jump of counter-weight or car buffer engagement ;
and

(B) Governor tripping speed, where spring buffers are used.

Projection on lift- car- -
When the lift-car cross-head is 60 centimeters from the nearest obstruction above it, no
projection on the lift car shall strike any part of the overhead structures.

Landing gates and doors —

(a)

(b)

(c)

()

All landing opening shall be protected by gate or doors which shall extend the full height
and full width of the landing opening. These openings shall in no case be Iess than (68 cm)
clear in width when the gates or doors are fully opened.

All landings gates shall be at least 2m clear in height and the top track of the gate or door
shall not obstruct the entrance to the lift car. They shall be, if collapsible, or a close picket
type and no openings exceeding 6cm in width shall be permitted between pickets or verti-
cals when the gate is fully extended.

The landing gates shall be securely fixed.

Where the landing door consists of two or more panels, the space between the panel
nearest to the sill edge of the landing floor and the lift car door shall not exceed 13 centime-
ters, and where the {anding door is a swing door, the distance between such door and the
lift-car door shall not exceed 7.5 centimeters.

The distance between the sill edge of the lift-car and the sill edge of the landing ﬂoor shall
not exceed 30 millimeters.

The opening for the landing gates or doors shail not be wider than the lift-car.
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The landing gates or doors which are self-closing shall be equ:pped with safet devices
1 %=-preventing:injury by trapplng persons while entering or leveling the Iift-car.
k2 -+ All landing gates-and doors arid their tracks shall be capable of with-standing a thrust of 34
kg applied normally at any point excepting the vision panels, without causing permanent
deformation or without being sprung from their guides.

" (a) Where the landing doors are solid and are manually operated and no indicators are
provided either near the landing door on in-side the lift-car, each of such doors shall be
provided with a vision panel.

(b) Where the vision panel is provided with glass, such glass shall be fire-resistant and
safety-wired.

(c) Any projection on or recess (including vision panels) in any sliding door shall be kept to
the minimum so as to avoid finger trapping between the sliding part of the door and
any fixed part of any structure.

For the lifts in buildings having height of more than 24 meters.

{i) the landing doors shall have fire resistance of not less than one hour; and

{ii) the fanding door for fire lifts shall be power operated, autqmatic closing and opening
type, and the words ‘FIRE LIFT' shall conspicuously be displayed in radium paint on
lift landing doors on each floor. Provided that the requirement in para may be relaxed
by Government in case of goods cum passenger lifts designed to operate at contract
load of 1500 kg and above.

Locking devices for landing gates and doors

(a) Every landing gate or door shall be fitted with an Electro- mechanical locking device which

shall comply with the appropriate requirements given hereafter.

(b) (i) !t should not be possible to open the landing gate or door from the landing side until
the lift-car is within that particular landing zone. Provision shall be made for the open-
ing of the gate or door in case of emergency by means of a special key, which shall be
kept in a secured position.

(if) It should-not be possibie to start the lift-car or keep it in motion uniess all the {anding
gates or doors are locked in closed position.

Exception :- Where lift-car levelling device is provided, itis permitted to move the lift-
car with the lift-car and landing gates or doors open within the landing zone.

Note:- The door shall be considered closed and the lift-car may be moved away from
the landings when the door is within 58mm of the jamb, or in the case of cen‘er open-
ing doors, when these are within 58mm of each other, provided an approved attach-
ment is fitted which till effectively prevent the doors from:being reopened after they
reached a limit of 58mm and provided also that the door closer is of stich a type as will
eventually carry the door or doors to and lock it or them in the clos=d position.

(i) The electrical and mechanical part of all locking devices shall be cf substantial design
and construction. The removal of any inspection cover or covers shall not affect the
operation of a device.

All locking devices shall be fixed securely to the enclosure by suitable means.

(iv) The locking devices for landing gates or doors shall be so designed that the lock
contact is not closed until the gate or door is locked. ~

{v) Any springs used in the locking device shail be in compressnon and properly sup-
ported.
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(vi) The contacts of the locking device shall be of sofid and sturdy construction and shall
be opened positively and the functioning of the lntedock to prevent movement of the

s lift=car: Shalj-not be; salely:dependention:the aotiar of a7sphng of. springs, not solely
upon grawty not upon the closing of an electric circuit.

{vii) The design shall be such that reasonable wear and tear of working parts shall not
create an unsafe condition or permit of interference with the operation of the lift by
movement of the gate or door or its fittings.

(viiii) The conduit carrying the conductors to the lock or contact boxes shall be fixed se-
curely to the boxes and shall maintain electrical and mechanical continuity.

(ix) The locking device together with the actuating rods or levers shall be protected from
interference from the landing side of the lift-well enclosure. |

(x) Provision shall be made on all lifts for device to prevent the opening of any landing
gate or door while the lift-car is passing through a landing zone to another floor.

Lift Cars -

(a)

(b)

(b-)

- {d),

(e)

R}

(9)

Lift-cars shall be enciosed on all sides by means of the cage body, gates or doors and such
enclosures shall be at least 2m <lear in height and sufficiently strong to withstand a thrust
of at least 75 Ibs applied normally at any point without deformation and it shall be so
secured to the car-floor and lift-car frame that it cannot work loose or become displaced in
ordinary service. There shall be provided a roof solid or perforated capable of supporting
a weight of a man weighing 68 kg. Any perforation in the roof shall reject a 25mm diameter
sphere.

Glass shall not be used in a lift-car except for the following purposes, namely:-

(i) covers for certificates,

(ii) lighting fixtures,

(iii) appliances used in connection wnth the operation of the car,

(iv) for vision panels and mirrors,

Where the glass used for any of the said purposes is more than 930 square centimeters in
dimension, it shall be of laminated type.

Where the Inspector of Lifts is satisfied that glass to be used is for a capsule-type lift car
and it is specially designed for fire resistance and is of fully transparent laminated type, he
may relax the provisions of clause (b), subject to such conditions as he may specify.
Every lift shall be provided with-an alarm signal operated by a push button which shall be

- fixed in-a conspicuous position in the lift-car and clearly marked. The alarm shall be wired

from electric mains other than the lift mains and shall be clearly audible outside the lift-well
in order to obtain assistance in case of a break-down of failure between the floors.

Every lift car shall be provided with a light to give sufficient illumination on the foor and
such light shall be left burning during the whole time the lift is available for use. Such light
shall be on a circuit independent of the lift circuits and the controlling switch for the light
shall be in the machine room close to the main switch for the machire.

The approach to the landing gate on each floor shall be kept lighted during the whole time
the lift is available for use at night, and during the day time, if so required by the Inspector
of lifts.

Lift-cars having solid enclosure and doors and lift-cars installed in totally enclosed lift well
shall be provided with adequate ventilation by means of an electric fan which shali be

~ connected on electric mains other than the lift mains and shall always be maintained in

working condition.
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@)
(k)
(1)

(m)

(0)
(2)]
(q)

o

(a)
{b)

7
e

(n)

A door or gate shall be provided at each entrance of the lift car. Such doors or gates shall

-...guard the full height . and width of Jhp lift car opening and shall be sufficiently strong to
"""“Wlthstand a thrust of 34 kg applied normally.af any point without-permanent deformation

and without their being sprung from their guides. Where gates are used they shall be of
close picket type and no openings exceeding 6 ¢m in width shall be permitted between the

verticals when the gate is fully extended.

Each door or gate shall be provided with an electric switch which shall prevent the lift-car
from being started or kept in motion unless the door or gate is properly closed. Such switches
shall be opened positively when the door or gate is opened.

Note : This requirement prohibits the practice of short circuiting the lift-car door or gate
switch to enable an unoccupied lift-car of an automatically operated lift to be called at a
landing with the lift-car door or gate open.

- deleted

deleted

Lift-car platform shall be of framed construction and shall be designed on the basis of

contract load evenly distributed. Platform for goods car shall be designed to suit the par-

ticutar conditions of loading. The minimum factor of safety shall be § for steel and 8 for

timber.

Every lift-car shall be provided with an emergency exit which shall be fitted into the roof of

the car in case where one lift operates in the lift-well or where more than one lift is installed

in a lift-well, it shall be provided in the side adjacent to the adjoining lift-car. Where condi-

tions will not allow the provision of an emergency exit, the safety-gear shall be of a type

that can be released by hoisting up the lift-car.

Top exit shall open outwards and shall be clear of all gear or equipment mounted on top of

the lift-car.

All emergency exit doors or panels shall be provided with an electric switch to prevent the

lift from being operated when doors or panels are opened or removed.

A plug socket skall be provided on top of the lift-car for a hand lamp for use by persons

working thereon.

When lift-car levelling devices are used, aprons shall be fitted to the car-floor to ensure that

no space is permitted between the threshold and the landing whilst the lift-car is being

levelled to a floor.

For the lifts in buildings having height of more than 24 meters —

(i) Lift-car for fire lift shall have floor area of not less than 1.4 square meters;

{ii) Lift-car doors shall have fire resistance of one hour,

(i)  Lift-car for fire lift shall have power operated automatic closing and opening doors
synchronised with landing doors while at landing level.

Note: Provided that requirement in para (iii) may be relaxed by government in case of

goods-cum-passenger lifts designed to operate al a contract load of 1500 kgs and above.

Lift-car frame -

Every lift-car shall be carried in a complete frame of steel girders which shall be sufficiently
rigid to withstand the operation of the safety gear without permanent deformation.
The factor of safety of the component parts of the lift-car frame and their connections shall
be not less than 5 based on the ultimate strength of the material -and the static load im-
posed on them.
Renewabile guide shoes or guida shoes with renewabie lirings shall be pr@wded atthe i fog
and bottom of both sides chtha lift-car frame.
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Load to be marked in lift-cars- I
(a)- - -There shall be marked-conspicuously in every. lift-car the -maximum number-of persons
=% “ir(calculated at 68 kg per person) which it can safely carry. Persons in excess of the said -
limit shall not be carried in the lift-car.
(b) For goods lift the load shall be given in kilograms and also in persons calculated at 68 kg
per person.

Counter-weights —

(a) All counter-weights shall travel in rigid steel guides.

(b) If two counter-weights travel in the same guides, the lift-car counter-weight shall be above
the machine counter-weight and the clearance between them shall not be less than (20
cm). Where the ropes of the machine counter-weight pass through the lift-car counter-
weight, they shall be covered or protected by metal or other suitable sleeves. Such sleeves
shall have ‘belled’ ends and be firmly attached to the suspension ropes, and be not less
than 15 cm longer than the lift-car counter-weight.

(c) If an independent counter-weightis used, it shall not be of such a weight as to cause undue
slackening of any of the suspension ropes during .cceleration or retardation.

(d) All counter-weight sections shall be carried in a structural steel frame and shall be secured
by at least two tie rods passing through holes in all the sections. The factor of safety of
each frame member and its connection with other frame members shall not be less than-
(i) 5, where the member is of wrought iron and steel, and '
(it) 40 , where the frame member is of cast iron.

(e) The travel-way of the counter-weight in the lift-pit shall be protected by means of a suitable
enclosure work up to a height of 2m from the floor of the pit. Provided that a gap of 30
centimeters or up to the top of the counter-weight buffer, which ever is higher , may be kept
from the floor of the pit.

Guides —

(@) The guides for the lift-car and the counter-weights shall be rigid and shall be of steel except
where the nature of the processes carried on in the building renders such materlal unsuit-
able due to acid-fumes or similar causes.

(b) in case of lift working at a speed exceeding 0.4 metre per second, special ‘Lift T section
Guides' only shall be used and they shall be joined by means of machined splgot and
socket joints or other adequate means.

(c) Guides shall be continuous throughout the entire length of the lift-well, and shall be pro-
vided with adequate iron or steel brackets or equivalent fixing of such design and spacing
so that the guides shall.not deflect more than 6mm under normal operation.

(d) If the guides are attached to overhanging stairs, the method of fixing shall be such that no

- vertical stress is transferred from the guides to the stairs.

(e) . Guides-shall be of such length that it will not be possible for any of the car or counter-

~ .. weight guide shoes to run off guides.

(f) Guide brackets and shims if any shall be of steel and shall not be directly supported and
fastened to the lifi-well enclosure wall unless such wall is of such construction and strength
as to adequately withstand the thrustimposed on the guides under all conditions of the lift-

‘service. The fastenlng shall be by means of bond blocks built into'the wall or expansion
“bolts or through bolts with matal plates of such thickness and size as to adequately distrib-
ute the load on the wall.
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Guides and their fi xmg shall withstand the application of the safety. gear when stopplng a
fully loaded hft-car or the counter—wecght |f prowded Wlth‘a safety gearsv ELg

Buffers -

(a)

(b)

(c)

(d)
(e)
)
(9)

(h
0

)

» Buffers of spring or oil shall be ﬁtted under the hft-car dlrectly or on the ﬂoor of the lift-pit

with suitable concrete or steel foundation. Provided

that, oil resistant rubber buffers may be used with lifts having contract speed not exceeding
0.25 metre per second.

Buffers shall be of such design and construction as to be able to absorb within the limits of
their stroke the whole of the kinetic energy of the lift car carrying |ts rated load when the
speed of impact is the maximum running speed.

Spring or oil buffers shall be used with lifts having a rated speed upto 1.5 metres per
second. Oil buffers shall be used with lifts having a rated speed in excess of 1.5 metres per
second.

Springs for the buffers shall be so designed that they will not take @ permanent set upon
absorbing the energy of the fully loaded lift car at governor tripping speed.

Qil buffers or their equnvalent shall be used with lifts having a contract speed in excess of
91 m per minute. _

The maximum rate of retardation of oil buffers, based on governor tripping speed, shall not
be in excess of 24.54m per second i.e. 2.5 times gravity retardation.

The factor of safety of the combined suspension ropes shall not be less than the following
namely-

Rope speed m meters Factors of Safety
Upto 2 meters per second 10
3.5 meters per second 11
7 meters per second 12

The factor of safety shall be based on static contract load plus the weight of the lift-car and
accessories in the case of traction type drive. In the drum type drive machines, the factor of
safety shall be calculated with dynamic conditions.

Oil buffers shall be provided with a device for determining easily the amount of oil in them.
Buffers shall be placed symmetrically with respect to the center of gravity of the lift-car and
shall be so arranged that the lift-car in normal circumstances of operation cannot strike
them.

Buffers shall be fitted under the counter-weight similar to those specified for lift-car ar-
ranged symmetrically below the weight.

Suspension ropes-

(a)
(b)

(c)

Chain shall not be used for the suspension of a lift car. Not less than three independent
suspension ropes shall be used for the lift car or counter-weight of any lift with traction
drive, and not less than two independent ropes with drum drive.

Each suspensiaon rope shall be, separately and independently fixed to the car and to the
counter-weight. The simple suspension of the lift car or the counter—wetght by means of 2

-sheave or the like shall count s one suspension only.

Al ropes anchored to a wingding drum shall have not less than one and one half turns of the:
ropes on the winding drum when ihe §fi car or counter weight has reached the extreme
limit of its over-travel.
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- (S.!) . The winding drum end of the lift- car and counter-welght ropes, shall be secured by clamps
T on the |n3|de of the drum, Lo :
(e) Every ||ft car or counter-welght rope shaII be in one Iength and free from Jomts

Emergency Safety Devices -

(a) Every lift shall be provided with a lift-car safety gear, attached to the lift-car frame and
placed beneath the car-platform. The safety gear shall be capable of stopping ana sustain-
ing the lift-car with full contract load in the lift-car.

(b) The application of the safety gear shall not cause the car-platform to become out of level in
excess of 6Bmm per foot measured in any direction.

(c) No safety gear shall be permitted to stop an ascending lift-car or counter-weight, if an
ascending lift-car is to be stopped on account of over speed, a safety gear shall be fitted to
the counter-weight for this purpose. The governor may, however, open the motor circuit
and apply the brake in the event of over speed in the ascending direction.

{d) When the safety gear is being applied, no decrease in the tension of any rope for applying
the safety gear, or motion of the lift-car in the descending direction shall release the safety
gear. It is permissible to release the safety gear by reversing direction of the lift machine.

(e) When a safety gear comes into operation, it shall automatically open the operating circuit,
and it shall be possible for a reasonable person to release the safety gear after a thorough
inspection of the equipment after taking necessary precautions

f The safety gear shall operate to stop and sustain the lift-car in the event of failure of the
suspension ropes, or in the event of the lift exceeding a predetermined maximum speed in
the descending direction when a speed governor is fitted.

(9) Every safety gear shall operate positively and mechanically independently of any springs
used in its construction.

(h) - Any levers or dogs operated by shafts shall be keyed to such shafts by keys or fixed by

some other equally secure device approved by the inspector of Lifts. -~

(i) The design of the safety gear shall provide for its application to both guides and to each
side of such guides equally.

()] Any rope used for applying the safety gear shall be led over independent pu||eys running

on independent shafts and properly guarded. Such ropes shall be not less than in diameter
and shall be of steel or phosphor bronze.
(k) It shall not be possible for vibrations of the lift car frame to cause the safety gear to be
applied.
) Any part of a safety gear subject to tension, torsion or bending shall be made of steel.
(m) Allbearings for drums and screw shafts in connection with the safety gears shall be of non-
ferrous metals. ' -
(n)  Carand counter weight safety devices shall be actuated by separate governors. Provision
- - shall be made to cause the application of the counterweight safety gear at not more than
10 percent in excess of that at which the lift-car safety gear applies.
(o) The types of safety gear shall be of the following kinds, namely:-
() Instantaneous type limited to speed not exceeding 200 feet per minute (Type I).
(i) Gradual wedge clamp type with gradual increasing retarding force (G.W.C.)
(iii) - Flexible guide clamp type with constant retarding force (F.G.C.)-
(iv) Combination of instaneous and oil buffer safety for speed not exceedmg 2.5 meters
pgr second.
{p) Safety gears designed to stop the lifi-car or counter-weight in a distance related to the car
or counter-weight speed shall stop the lift-car with rated load or the counter-weight from
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(@)

(r)
(s)

- the governar tripping speed-within'the range* of stopping‘distances given in the table beld gw.
Explanat/on For the purpose of this sub-clause “the stopping distance” means theactlal -
slide as observed from the markings on the guides made by the safety gear.

TABLE ‘ o
Serial No Governor tripping speed in Stopping distance in mi'limeter
meters per second ‘ _
Maximuin Minimum
1. 0.88 368 161
2. 1.00 401 173
3. 1.25 482 202
4. 1.5 582 237
5. 1.75 | 700 ° 278
6. 2.00 836 326
7. 225 990 380
8. 25 - 1162 441

Note — The following formula shall be used to determine the maximufn stopping distances
for gradual wedge clamp and flexible guide clamp type safeties for lift-car anc counter

- weight for all intermediate speeds:-

S1= 245V2+ 256

S2= 51V2+122
In this formula, ‘S1’ represents the maximum stopping distance in millimeters; ‘S2’ repre-
sents the minimum stopping distance in millimeters and 'V’ represents Governor tripping
speeds in meters per second.
The rope attached to any safety gear actuating drum shall have not less than two turns of
rope remaining on the drum after the safety jaws have gripped the guides and stopped the
lift-car.

‘No safety gear shall depend on the completuon or maintenance of an electric circuit for its

operation. All safety gears shall be applied mechanically.

The griping surfaces of lift-car of counter-weight safety gears shall not be used to guide the
lift-car or counter-weight but shall run free of the guides during normal operation of the lift.
Note — A pawl or ratched shall not be held to constitute a sufficient safety gear for lifts
travelling in a vertical or substantially vertical direction.

Over speed Governor

(a)

(b)

(c)

Every lift having a travel exceeding 5.5 m shall be equipped with an over speed governor
device which will operate to apply the safety gear in the event of the speed of the lift carin
the descending direction exceeding a predetermined limit.

The-governorshall-be placedwhere it is easily accessible:and where it can not be struck by

the lift-car in case of over travel and where there is sufficient space for the full movement of
the governor parts. - ‘ ‘

Governor ropes shall be not less than 8mm in diameter and shall be of steel of phosphor
bronze and of suitable construction.
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(e)

0

(9)
(h)

_.The arc of contact made by the governar. rope. and th ngyernor sheave shall, in conjunc-

;
“tionwith fhie rope tension device, provide sufficient attractive effort to cause proper opera-f ]

tion of the governor.
Governor ropes shall run clear of the governor jaws during the normal operation of the lift.

“Governor jaws and their mountings shall be so designed that any cutting, tearing of defor-

mation of the rope resulting from their application shall not prevent proper operation of the

safety gear.

The motor controi circuit and the brake control circuit shall be opened before the governor

trips.

Governors for car safety gears shall be adjusted to actuate the safety gear at the following

speed :-

(i) Forrated speed of 1 meter per second or less, governor tripping speed shall be 140
percent of the rated speed or 0.88 meter per second , whichever is higher. For the
rated speed or above 1 meter per second, the maximum governor tripping speed
shall be 115 percent of rated speed plus 0.25 meter per second.

(i) The minimum governor tripping speed shall be 115 percent of the rated speed.

{iii) The proper tripping speed of the governor shall be stamped on the governor base or
on a brass plate attached to the base.

Slack Rope Switch

{a)

(b)
(c)

All lifts, having winding drum machines, shall be equipped with an effective stack rope
switch which will cut off the power and stop the machine if the lift-car is obstructed in its
travel in the descending direction.

Slack-rope switches shall be so constructed that they will not automatically reset when the
slack in the ropes is removed.

Live parts of the slack-rope switches shall be enclosed to prevent accidental contact

=
=

Machine rooms and overhead structure

(a)
(b)

{c)

-(d).

{e)

The lift machine controlier and all other apparatus and equipment of a lift installation, ex-
cepting such apparatus and equipment as functlons in the lift well or other position shall be
placed in the machine room. :

The machme room shall be so designed as to allow free and easy access to all parts of the
equipment and the width of clear around the machine shail in no case be less than 60 cm.
Provision shall be made to allow the removal and replacement of various units.

The machine room floor shall be designed and constructed to carry safety a /any point the
heaviest part of the equipment and if the floor does not extend to the enc!osmg wall the
open sides shall be adequately.guarded by suitable means.

" The height of the machine room shall be sufficient to allow any portion of the equipment to

be accessible and removable for repairs and replacement and shall not be less than 1.98

"~ m clear from the floor or the platform of machine which ever is higher.

The machine room shall be provided with easy and safe access which shall be permanent
and direct from the top lift landing. The entrance door shall be of sufficient opening to allow
for the removal and replacement of parts of the machinery therein.

The machine room shall be soundly constructed and shall be weather proof. It shall be
ventifated effectively to prevant undue rise in the temperature of the room. it shall be
providad with sufficient artificial ilumination and at least ong plug socket point. The switch
for the light shall be fixed near the entrance of the maching room.

{83) )




18.

19.

20.

{5 qmwﬁmﬁmmﬁtﬁqmmw%mﬁwémaﬁﬁ%
F R i ERT 250 A @ m125@ﬁ@ﬁﬁmﬁa@mwwmﬁﬁwmﬁf

(=1) qsﬁﬁzﬁawmmmémqsm%%sﬁ%mwwmmmmq%m

B et 3R Aid & e g @ @ AT T s

et fpr S EniRT o
(@) wefw w § Wl A S & g 71 @i 39 o Brer Rggadfta gsdy s R s

RO gelt
R ga, aﬁramﬁn%ﬁt:&ﬁmaﬁmﬁ#ﬂmﬁmqﬁmmmém120§orﬁo(€l=ﬁa1%q)
e 3 AT SR AT & eedl & R averagdes SR e =il | 39 SR S SEer $ S Ay
@ B AT /T W g 6 S =ifeT aif GRETged STRET SN AT Hr R o @b | T Al § ofai
w1 R Riwe gu & Q & o Reaia 7 & a8l 0 W T a1 38 g9 A @l ST =il |

i e
() aeft Aofw, gferdl, sfr-arer Pt qen aa sERal @ ST ol g5 Rear se aifts Rl 5efe @ snr
AT B A ar. freiia @9 @ ot T @B | A T I AT TSI Feie B ST dR |
(@) RRR & qr 3@ Al | 9 @ T Frergar # s
() =& AFT AW fF AR @M | g W) - 9 | RS g0 SwE @ R o7 9 | Ffa
SAfeaH A & & A
(i) W (i) B AR TrER & off gl ofR Wk X smeRa @ AR @ ol aTeiel & v geen
Tories Frfafed @ &9 T8 S afen
T & fow =5
yefera Fie & M =7
(M S9-ur () F gER ofEwha dftea ¥t A 3 afi RRAOR dw @ Reew (Regly) (@9 &
1,1500) § ot &1 @ =R |
(0) Rl frwe & 9 d@ET & & fog e & SwEM TE e S arfew

forge asie -

(@) =dor Prafr ok s Jamael @ owdm ged fra @t 2ERET g7 a1 sfadl @ qafom #t1 & R et b
ST =R |

(@) wger @ A =ifed wdiF F1 SN Rived) & oM & g 78 R s afea

() 5% frre wdie F Q@ A% o A =lRd B sawe e & 9= Rafy § @9 o, qur Rl B & dfax

F 8 W TP §9 § T A 6@ AR R @ Swdnt B o & & @ wfea s @ fatr $ 89

aifeq qur #dfed 87 W & w1 F 9 |

) Regd e weiel & R Rgge g Afa 3% gam Be o afed

(3) | waA § M & X T & © 8% ) Ay T8 Bea s =iy

) ém%mwﬁaﬂémmmﬁvﬁwgﬁaww%mh@raﬁ( i) fafey & Ja  wem

& @ =Ry

(8) Rod < eive, g T (N wlhe) o oty Ry e o (o o) B ] T AR & A

W% T8 T TR | ‘ -

{84)




Q) The machine room shall not be locked and shall be accessible only to those who are

o E B .__concerned with the operation and maintenance of the machinery or equipment. Wjaen tHe ’

N ~'electrical pressure used is above 250 volts D.C. or 125 volfs A. C.,adanger notice shaliBe
displayed permanently on the outside of the door and near the machinery.

(h)  The machine room shall not be used as a store room or for any purpose other than for
housing the machinery connéected with the lift installation.

(i; The machine room shall be provided with an insulated portable hand lamp with vvorkshop
flexible for examining the machinery.

Overhead pulleys

The place in which overhead pulleys, over speed governors and similar machinery are fixed shall

have a clear height of at least 120 cm and shall be easily accessible for maintenance and repair

purposes. It shall be lighted adequately and shall be provided with a substantial floor or staging

spacious enough to enable maintenance and repairs to be carried out in safety. In cases where

the floor or staging does not extend to the full area of the lift-well, a guard rail or its equivalent shall

be provided.

Machine Supports

{a) All machines, pulleys, over speed governors and similar unit shall be supported and held to
prevent any unit from becoming loose or displaced. Supporting beams shall be of steel or
reinforced concrete.

(b) The loads on over head beams and their supports shall be calculated as foliows: :

(i) The total load on over head beams shall be assumed as equal to all equipment
resting on the beam plus twice the maximum load suspended from the beams.

(i) The factor of safety for all overhead beams and supports based dbn the ultimate strength
of the material and the load in accordance with paragraph ( i) shall be not less than
the following :-

For sieel =5
For reinforced concrete = 7
() The deflection of the over head beams under the maximum static load calculated in accor-
dance with sub-section (i) shall not exceed 1/1500 of the span.
(d) Wood shall not be used for structural frame work of any lift.

Y

Lift Machines

€)) No friction gearing and clutch mechanism shall be used for connecting the main gear to the
hoisting drum or sheaves.

(b) No belt or chain driven machine shall be used to raise the lift-car. No worm gear having
cast iron teeth shall be employed.

(©) Every lift machine shall be equipped with brakes which shall be mecharically applied when
the operating device is in the off position or when power is cut off from any cause. if springs

are used they shall be of substantial size and construction and shall work in compression

only. -

d) Electric lift machines shall be provided with brakes released electrically.

(e) No brake shall be released in normal operation until power has been applied to the motor.

(3] Any emergenicy release device fitted to a brake shall not be capable of holding the brake in
the ‘off position during normal oparation.

{9) No single earth fault, short circuit or counter E.M.F. shall prevent the brake from being .
appiied during normal operation.
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(h) Fire lifts in a building having more than 24 meters height, shall work at or above the speed
of 1.0 meter/ sec so as to reach the top floor from ground level within one minute. Provided
that this’ reqmrément may be relaxed by govt in cas‘é of gdods cum passenger lifts de--
signed’tc’ operate ‘at éontract load'of 1500 kg’ and above. :

(a) All sheaves and leading pulleys shall preferably be of disc construction. lf spoke construc-
tion is used, the spokes shall be of sufficient cross-section and properly stiffened.

(b) The diameter or the drum of sheave and the diverter pulleys shall be in accordance with
the terms of clause 17 of Indian Standard Specification No. 4666-1968.

(c) Where the driving sheave of drum is connected through worm gear, the worm gear shall be
of nonreversible type.

(d) The strength of spur and worm gear shall be in accordance with Indlan Standard Specifica-
tions 4460 and Indian Standard Specifications 3734 of 1966 respectively.

(e) Drums, sheaves and pulleys shall be of cast iron steel and shall have machined rope
grooves and be provided with suitable flanges.

(f) The sheave, drum. Worm wheel or spur gear of any lift machine shall be fixed to its shaft or
driving unit by one of the following methods :-
(i) Sunk keys in accordance with Indian standard Specifications No. 14665 {part-3/Sec 1

& 2): 2000.
(i) Splines in accordance with B.S.S. 46, part 2 (current edition)
(iii) Secured to a flange forming an integral part of the shaft of dnvmg unit by means of
turned tight-fitting bolts.

(9) No set screw fastenings shall be used in lieu of keys or other positive connections

(h) The motor of each lift machine or the worm shaft shall be so between as to provided hand
winding facilities and shall be suitably marked for the direction of up and down travel of the
lift car.

Sheaves an; drums

Shafts - ,

(a) Any shaft carrying a sheave or pulleys and fitted between dead eyes or other housing shall
be stepped i.e. reduced in diameter at or near the point of entry at each end.

(b) Anywhere stepped shall be turned to a reasonable radius at the point of reduction in
diameter. -

Controllers

(a) Where gravity or spring-opened contactors having metal to metal contacts are employed
to open a main circuit to stop a lift machine such circuit shall have at least two independent
breaks.

(b) Each lift machine operated by a Polyphase A.C. motor shall be protected against phase
reversal or phase failure. This shall not apply to A.C. Motors used in mator generator sets.

(c) The installation of condensers, the operation or failure of which will cause an unsafe con-
dition, shall be prohibited.

(d) Provision of emergency stop switches for short-circulating the landing lock circuit is prohib-
ited.

(e) All control circuit shall be fused, or otherwise protected against faults or overload, indepen-
dently of the main circuits.

(3] The voltage of any controller operating circuits shall not exceed low pressure as defined in
the Indian Electricity Rules, 19586.

(g Conirollers, operated by hand ropes, iavers or samnar devices shall not be permitted.
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Operation and operating Device

{a)

- {b)

(c)
(d)

(e)
()

(@)

(h)

(i)
)

(k)
()
(m)

A manually operated main disconnecting switch shall be installed in the main circuit cables

v £00f electric:liff:machines.of motor-geénerator-sets.<This:switch ‘shall be plasad: close to:and

visible from the machine or motor- generator set it controls.

~With D.C. power supplies, the disconnecting switch and any circuit breaker shall be so

arranged that the brake coil circuit is opened at the same time that the main circuit is

- opened.

The mterruptlon of the electrical circuit shall stop or shall prevent the movement of the car.

No control shall depend upon the completion or maintenance of an electric circuit for-

(i) The interruption of the power supply to the motor and the application of the brake to
stop the lift car at terminal landings or to stop the lift-car when the emergency stop
switch is operated;

(i) The operation of the safety gear; :

" Provided that this requirement does not apply to dynamic breaking or to speed control
devices.

Control circuit shall be so arranged that an earth fault or open circuit shall not create-an

unsafe conditions.

Automatic (push button operated) lifts shall conform to the following requirements :-

(i) deleted

(i) Automatic lifts which travel at a speed over 0.75 m/sec shall automatically slow down
to a speed of 0.75 m/sec when making a stop at any landing.

(i) In the case of an automatic lift, no operation of a spring nor the completion of another
electric circuit shall be depended upon to break the circuit to stop the lift at terminal
landings.

(iv) thelandings push buttons shall be inoperative during the whole time a occupied lift-
car is in use. The landings push buttons shall remain inoperative until the person or
persons using the lift have vacated the lift-car and the landing gate or door has been
again<losed, except that in cases where a pre-selector circuit is used, the push but-
tons may be utilised for this purpose, provided they do not in any way interfere with
the direction of the lift-car.

(v) if movable floor construction is used in the lift-car the entire-floor within the car erclo-

. sure_shall be movable and shall be operated whena welght of 14 kg is placed upon it
at any point.

(vi) No hand rail or seat shall be fitted in the lift car with movable floor construction.

Every automatically controlled lift-car and every lift car having a lift-car levelling device

shall be provided with emergency stopping device operated by a push button switch in the

car and it shall be clearly marked in red.

An emergency stop switch, of manually opened and closed type, shall be provided on the

top of every lift-car and in the lift pit and shall be marked conspicuously.

Drum drive machine shall not be used for speeds exceeding 0.5 im/sec.

Al lifts travelling at a speed of 1 m/sec and over shall be provided with an approved floor
levelling device.

Signal bells or similar apparatus, which can be operated from any floor in conjunction with
an indicator in the lift-car, shall be provided on all lifts operated by lift operators.

When more than one operating device is used ina lift-car, the operating devices shall be so
interipcked that only one device is effactive at a time.

The aperation of the fire lift in building having more than 24 meters height, shall be a simple
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'toggle or two button switch situated in a glass fronted box adjacent to the lift at entrance

- :nlevel onground floor- When the switch in‘ON’ the- landipg call points shall become.inopera—« .. .

. tlve and car.shall report to the ground floor.and:the.same. shall.remain-on. .catcontrol only;
When the switch is ‘OFF" the lift shall return to normal working.

Electric wiring - _

(a) All wiring in connection with the lift installation shall be installed in accordance with the
rules anc regulations made under the Indian Electricity Act, 1910, and the rules and regu-
lations of the Bombay Fire Insurance Association, and metallic covering shall be used to
protect all cables wherever possible.

(b) All trailing cables shall be of flexible construction and shall comply with the specifications
laid down in the regulations of the Bombay Fire irsurance Association and provisions of
Indian Electricity Rules 1956.

{c) Circuits which supply current to the motor shall not be included in any twin or multicore
trailing cable used in connection with the control and safety devices.

(d) A trailing cable which incorporates conductors for the control circuit shall be separate and
distinct from that which incorporates conductors for lighting and signaling circuits.

(e) The electric supply for theifts shall be on separate circuit from the main switch rooms and
shall be taken through armoured cable separately through respective lift shafts. The route

of the armoured cable shall be safe from fire.

Terminals limit switches

(a) Every electric lift shall be provided with upper and lower terminal limit switches arranged to
stop the car automatically within the top and bottom over-travels from any speed attained
in normal operation. Such limit switches are to act independently of the operating device,
the ultimate or final limit switches and the buffers.

(b) Terminal stopping limit switches may be fitted to the lift-car, in the lift-well, or in the ma-

= chine room, and such switches shall be brought into operation by the movement of the lift-
car.

(c) The contacts of all terminal limit switches shall be opened positively and mechanically by
the movement of the lift-car.

{d) When terminal switches are situated in the machine room, they shall be mounted on and
operated by stopping device mechanically connected to an drive by the lift-car without
dependence upon friction as a driving means. An automatic safety switch shall be provided
which will stop the machine, should the tape, chain, rope or other similar device, mechani-
cally connecting the stopping device to the car fail.

Provided that when the floor controlling or selector of an automatically operated liftis driven
in accordance with this requirement, the floor stopping contacts for each terminal floor may
serve as normal terminal floor stopping devices.

Uitimate or Final Limit Switches

{a) Electric lifts shall, in all cases, be provided with ultimate or final limit switches arranged to
stop the lift-car automatically within the top and bottom clearances independently of the
normal operating device and the terminal limit switches but with the buffers operative. The
switches and the oil buffer shall be so arranged that the opening of the switch and the
angagement of the buffer shall be as nearly simultaneous as is possible. When spring
buffers are employed, the switch shall open before the buffers are engaged.
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Ultimate or final limit switches shall act to prevent movement of the lift-car under power in

i+ == both-directions of travel-and shall; afteroperating:remiain-open untilitheJift-car has been

moved by hand winding to a position within the limits of normal travel.

~ Ultimate or final switches shall be operated by the movement of the lift-car in the lift-wel:
they shall not be mounted on the lift-car.

Eveyy lift having drum machine shall have two final fimit switches, one being operated by
the machine and the other by the movement of the lift-car.

Ultimate or final limit switches shall not control the same relay switches on the controller as
the terminal limit switches unless two or more separate and independent relay switches on
the controller are provided, two of which shall be closed to complete the motor and brake
circuit in each direction of travel. When the uitimate or final limit switches control the same
relay switch or switches on the controller as the operating device, or the terminal limit
switches they shall be connected in the control circuit on opposite sides to the terminal limit
switches.

Ultimate limit switches designed to open the main circuit of the motor may control the same
switch or switches on the controller as the terminal limit switches but when such ultimate
limit switches are employed on direct current power supplies, they shall be provided with
additional contacts to control the brake circuit.

The contacts of all final or uitimate limit switches shall be opened positively and mechani-
cally by the movement of the lift-car. The cam or cams for operating the limit switches shall
be of metal.

The terminal and the ultimate or final limit switches shall be held in open position when the
lift-car is in contact with the overhead structure or resting on the fully compresseu buffers.

A contract load test of each new lift shall be made by the Engineer, who is entrusted with
the work of installing the lift, in the presence of the Inspector of Lifts, before such lift is put
into service for normal and regular operations. This test shall be made to determine whether
the machinery and safety gear will operate satisfactorily within the specified limits with full
load in the lift-car.

The brakes, limit switches, buffers, safety gear or gears and speed governor if fitted, shall
be made to function during the test, and the electrical wiring and connections shall be
tested for earthing insulation resistance and general soundness.

in the case of traction drive lifts, it shall be ascertained by a trial descent with 1-1/2 times
the full load whether the friction between the ropes and the sheave is sufficient.

The runway test shall be made with all electrical apparatus operative, except for the
overspeed contact or cut-out on the governor. For lifts operating directly from alternating
current the governor shall be tripped by hand at the maximum speed obtainable.

. - At each subsequent inspection the safety gear shall be tested with the lift-car stationary
and the lift-car shall be lowered to ensure that the safety gear functions correctly.

The insulation of the electrical parts of all operating and similar devices shall be tested to
withstand an alternating test-voltage equal to 10 times the working voltage for one minute,
with a maximum of 2,000 volts applied between contacts or similar parts, in the open
position and between such contacts and earthed parts.




29. W/ﬁﬁﬁ
: mﬁaﬁﬂ@r%mﬁﬁﬁmwﬁwﬁ@ﬁﬁmﬁmﬁwﬁqﬁfﬁﬁwmwmmm-
mmifasréaﬂ'{wﬂﬁmﬁwﬁ '
() WRE .ccovv q it aflRdl g’r SwEhT § A& @l S |
T i) R ¥ Ry 99 /398 e e @ug staater axan iR B gamet B AF q & 8 B
(i) frre FR F 3G UG A €W 99 I8 T0@ W A | e IR P GO @S B TN EF TN B 9%
TGP AN H @Al ST iR |
(iv) @R & Raf ¥, o 927 #t a9l R}eg Rive & % 3™ & §T srae 7 813 & 1 Ri9e &1 @t g
% M A A e T Ser B qu R $R & @ & Eia: g9 M @ 9% & R[9S 8 sy
e & Jae &1
(v) 1234 @ &9 o1g A 9= & Oy 996 7 89 W 3 foe & TanT T BT gad |

(29)




'th G488 6f Automatic lifts the followmg rotices sl BeD pldced in conspicuous posutlon in theilft-car

and no other notices shall be fixed in the lift-car :-

(i)
{i)

(iii)

(iv)

)

The lift shall not be used by more than persons. -

On entering or leaving the lift-car , close properly the landing gate and the car-gate.

Do not open the lift-car when the lift-car is moving. The gate should only be opened after
the lift-car has stopped opposite a landing gate.

In case of danger, press the alarm buttom but leave the lift-car gate closed. Wait inside
until the lift-car is brought opposite a landing, and do not attempt to leave the lift-car until
the landing gate is opened fully.

Children under 12 years of age shall not use the lift unless accompamed by an aduit.
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APPENDIX-V
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DESIGN & LAYOUTS ' o

General

- Methods of calculating the traffic handling capabilities of lifts were first devised for office buiidings.’
In due course detailed modifications were devised to suit other applications without altering the
basic principles. The application to office buildings is still the most frequently used.
A lift installation for office building is normally designed to populate the building at a given rate and
the three main factors to be considered are:
(a) population or the number of people who require lift service,
{b) handling capacity or the maximum flow rate required by these people
(c) interval or the quality of service required,

Population

The first point to be ascertained from the eventual occupier is the total building population and

whether this is likely to increase in the future.

If a definite population figure is unobtainable an assessment should be made from the net area,
_and probable population density. Average population density can vary from about one person per

4 sqm to one person per 20 sqm. It is essential, therefore, that some indication of the probable

population density should be obtained from the building owner. If no indication is possible popula-

tion in the region of 5 sqm per person for general office buildings is usually assumed.

Quantity of Service

The quantity of service is a measure of the passenger handling capacity of a vertical transportation
system. It is measured in terms of the total number of passengers handled during each five-minute
peak period of the day. A five-minute base period is used as this is the most practical time over
which the traffic can be averaged. The passenger handling capacity should be approsimately 10
percent to 15 percent of the estimated population that has to be handled in the building in five
minutes for diversified tenancy office building and 15 percent to 25 percent for single purpose
occupancy office building. For residential buildings, 7.5 percent is sufficient.

Quality of Service .

The quality of service on the other hand is generally measured by the passenger waiting time at
the various floors. The following shall be guiding factor for determining this aspect:

Quality of service or

Acceptable Interval

20 to 25 seconds Excellent

30 to 35 seconds Good

35 to 40 seéconds Fair

40 to 45 seconds Poor

Over 45 seconds Unsatisfactory
Traffic Peaks

~ The maximum traffic flow during the morning peak period is usually used as a measure of the
, vertical transportation requirement in an office building. The employees of all offices are subject to
discipline and are required to be at their place in time. Consaquently, the incoming traffic flow is
extremely high and ths arrival time is nver a short period.

(80)
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5.2 Sometimes it becomes necessary to reduce the maximum traffic flow by staggenng the arrival of

v 7 rthé émployees so: thatdlfferenf ‘groups:arrive:atdifferent timesuiThis: redueesthebpeak ar;id also the
requirement of lifts. However many organizations may object to staggering and prefer to have all
employees arrive at the same time since it is claimed that staggering will affect the proper co-
ordination of business. N S L o L

Capacity

The minimum size of car recommended for a single purpose buildings is one suitable for a duty
load of 884 kg. Generally, for large office building cars with capactities up to 2040 kg are recom-
mended according to the requirements.

Speed
It is dependent upon quantity of service required and the quality of service desired. Therefore, no
set formulae for indicating the speed can be given.

Recommended Speeds °

The following are general guidelines:

Office building Passenger lifts

S.No. No. of Floors Recommended Speed
1. 4 to 5 floors 1 MPS
2. 6 to 12 floors 1.5 MPS
3. Above 12 floors Above 1.5 MPS
8.2 Residential Building passenger lifts
S.No. No. of Floors Recommended Speed
1. 4 to 8 floors 1 MPS
2. 8 to 12 floors 1.5 MPS
3. Above 12 floors —~Above 1.5 MPS
83 Hospital Llfts (Bed cum passenger lifts)
- S.No.." ~ No.-of Floors Recommended Speed
M. Upto 4 floors 0.5 MPS
2. 5 to 8 floors 0.75 l\_ﬂgj
3. Above 8 floors 1 MPS
8.4 Goods Lifts
S.No. No. of Floors Recommended Speed
1. Upto 6 floors 0.5 MPS
2. Above 6 floors 0.75 MPS

Note: (1) For passenger cum goods lifts speed shali be followed as that of passenger lifis

(2) Actual speed shall be worked out on the basis of traffic analysis)
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Layout

The shape and size of the passengeér lift car.bears-adistinct relation to its efficiency as a'mediu
of traffic handling. A study of the most suitable proportions for these lifts reveal that the width of the~
lift well entrance is, in reality, the basic element in the determination of the hest proportions. In
other words, the width of the car is determined by the width of the entrance, and the depth of the
-car-is regulated-by the loading per-square metre permissible.-Centre opening doors are the most
practicable and the most efficient entrance units for passenger lifts.

Determination of Transportation or Handling Capacity During the Mornina Peak
The handling capacity is calculated by the formula:
H= 300xQx 100

TxP
Where
handling capacity as the percentage of the peak population handled during 5 min penod
average number of passengers carried in a car,
waiting interval, and
total population to be handled during peak morning’period. (itis related to the area served
by a particular bank of lifts)
The value of ‘Q’ depends on the dimensions of the car. It may be noted that the car is not
loaded always to its maximum capacity during each trip and , therefore, for calculating ‘H'
the value of ‘Q’ is taken as 80 percent of the maximum carrying capacity of the car.
The waiting interval is calculated by the formula:

VHO0XI
non oy on

T= RTT.
N
Where
T= waiting interval;
N= number of lifts, and

RTT = round trip time, that is, the average time required by each lift in taking one
full load of passengers from ground floor, discharging them in various upper floors
and coming back to ground floor for taking fresh passengers for the next trip.

RTT is the sum of the time required in the following process:

(a) Entry of the passengers on the ground floor,

(b) . Exit of the passengers on each floor of discharge,

(c) Door closing time before each starting operation,

(d) Door opening time on each discharging operation,

(e) Acceleration periods,

{f) Stopping and levelling periods,

(9) Period of full rated speeds between stops going up, and

(h) Period of full rated speeds between stops going down.

It is observed that the handling capacity is inversely proportional to the waiting interval

which in turn is proportional to RTT. Reducing the RTT of a lift from 120 to100 secs.

increases its handling capacity by 20 percent.

The round trip time can be decreased not only by increasing the speed of the lift but also by

improving the design of the equipment related to opening and closing of the landing and

car doors, acceleration, deceleration, levelling and passenger movement. These factors

are discussed below:

(2) The most important factor in shurtening the time consumed between the entry and
the exit of the passengers to the lift car is the correct design of the doors and the

(s2)
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g

proper car width. For comfortable entry and exit for passengers, it has been found .

e et & o v thatmost.sujtable, door width:is, 1000, mm;and; that:of:car width is. 2000,mm; .

o (b) The utilization of centre opening doors has been a definite factor in improving pas-
senger transfer time, since when using this type of door the passengers, as a gen-
eral rule, begin to move before the doors have been completely opened. On the
other hand, with a side opening door the passengers tend to wait untif the door has
completely opened before moving.
The utilization of centre opening doors also favours the door opening and closing
time periods. Given the same door speed, the centre opening door is much faster
than the side opening type. It is beyond doubt that the centre opening door repre-
sents an increase in transportational capacity in the operation of a lift.

11.0 lllustration _
An example illustrating the use of the above consideration in respect of business building (office

building) is given below:

1. Gross Area per floor . : 1200 sgm
2. Net useable area per floor : 1080 sqm

(say 90%)
3. No. of {anding including ground o 8
4. Assuming population density : 10 sqm per person
5. Population per floor : : 1080/10= 108 persons
6. (i) Probable population on upper floors

excluding ground floor D 108x7 =756 persons
7. Taking 13 passenger lift with 1.5 m/s, the RTT 90 sec
8. A lift car is not normally loaded to its full

capacity so assuming 80%. Loading of the car,

the average number of passenger carried ina o

car Q) : =13 x 0.8= 10 persons
9. Taking no. of lifts (N) ' : 2
10.  Then Waiting Interval (T) : RTT/ N=90/2 =45 sec
11.  Handling capacity (H) B : 300xQx100

TxP
H - = 300x 10x 100 =8.8%
' ' 45 x 756

But neither the quantity (H) nor the quality (T) is satisfactory in this case. The value for Hand T
should be around 10 percent to 15 percent and around 30 seconds respectively for a service to be reason-
- ably good. Therefore we need to increase the number of lifts to three.

Now let us work out on the basis of N =3.

T = 90/3 = 30 seconds
H = 300 x 10 x 100 = 13.2%
30x 750

In this case both H as well as T are good.

i In the above example, it has been assumed that the lift would serve all the floor including the fi rst
“floor, above ground landing. But in most of the cases, lift is so programmed as to skip first floor. Insucha
case, the RTT will be lesser owing to (i) reduction in the ioading and unloading tirme for the first floor
assengers and (i) higher average speed between the ground floor and the second fioor landings. Simi-
arly the population o be served will be of six floors instead of seven floors. However satisfactory ‘H' & ‘T
an be possibly attained aven with two lifts.
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Recommended Dlmensmns of Pit, Overhead and Machme Room of Passenger L|fts

All dlmenSIons ln mlllrme"ers” i

I RRCIEREe

=

- Speed in M/s - Upto 0.70 | >0.70< | >1.00< >1.50< >1.75<. | >2.00<
1.00 1.50 1.75 2.00 2.50
Pit depth 1350 1.1500 1600 2150 2200 2500
Overhead 4200 - 4250 4800 4800 5200 5400
Machine room Depth D+2000 D+2500
Machine room Width | “€+1000 C+1200 C+1500
Notes:

1. The total overhead dimensions has been calculated on the basis of car height of 2.3m.

2.  in case of manually operated doors, clear entrance will be reduced by the amount of
projection of handle on the landing door.

3. ° All dimensions given above for lifts having centre opening power operated doors with
counterweight at rear, are recommended dimensions primarily for architects and building
planners. Any variations mutually agreed between manufacturer and purchaser are per-
mitted. However, variation in:

(i) Carinside dimensions shall be within the maximum area limits specified.

(i) Entrance width on higher side is permitted.

(i) Entrance width on lower side is permitted up to 100mm subject to minimum of
700mm.

4. Dimensions of pit depth and overhead may dlffer in practice as per individual manufacturer's
design depending upon load, speed and drive. Recommended dimensions for pit depth,
overhead and machine room for different lift speeds are given in Table. However, the pit
depth and-overhead shall be such as to conform to the requirements of bottom clearance
and top clearance as per 4.5 of the IS 14665 (Part 2/Sec 1).

(94)
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Recon)mended Dimensions of Goods Lifts

o S R Ren ¥ & p el i
[EE TR ORISR S a1 St LVRN ‘Ll"

- =

TOP LANDING b

N °

£

3

a

o

z

N b o

(S

TRAVEL s

]

e T~ U
MACHINE-ROQM«~
(min.2500) S“"
[ SBOHOM LAMNDING
G
Car Inside Lift Well Entrance
A 8 C D E

1100 1200 1900 1500 1100
1400 1800 23@0%*‘ 2100 1400
1700 . .2000 7 [-."2600 - - 2300 1700
1700 2500 2600 2800 1700
2000 2500 2900 2800 . 2000
2000 J 3000 2900 3300 2000
2500 3000 3400 3300 2500
2500 3600 3400 3900 2500

The width of machine room shall be equal to the lift well width ‘C’ subject to minimum of 2500 mm.

The total headroom has been calculated on the basis of a car height of 2.2 m. ,

Clear entrance width ‘E’ is based on vertical lifting car-door and vertical biparting landing doors. For collaps-
ible mid-bar doors the clear entrance width will be reduced by 200mm (maximum 1800mm)

All dimensions given above are recommended dimensions primarily for architects and building planners. Any
variations mutually agreed between manufacturer and purchaser are permitted. However, variation in car
inside dimensions shall be within the maximum area limits specified in iS 14665 (Part3/Sec 1).

- Dimensions of pit depth:and overhead may differ in practice as per individual manufacturer's design depending
- upon joad, speed and drive. However, ihe pit depih and overhead shall be such 23 % conform to the require-
ments of boltomn clsarance and fop ciearance of IS 14665 (Part2/Sec 1).
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Recommended Dimensions of Hospital Lifts
(for Speeds Upto 1.5 m/s) -
All dimensions in millimeters
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NURR I asvensd | I
1 _/ LANDING ' N7 i ; 3
| | | \ / | . I
¥ VAN !
L_Z--r_-\'. |
==
TRAVEL
| MA CHINE-ROOM e
80110OM LANOINGZ =C+2000
-
Load ' Car Inside Lift Well Entrance
Persons Kg A B C D £
1020 1000 2400 1800 3000 800
1360 1300 2400 2200 3000 1200
1768 1600 2400 2400 3000 1200

The total headroom has been calculated on basis of car height of 2.2 m.

In the case of manually operated doors, clear entrance will be reduced by the amount of projection of handle
on the landing door.

Although. 15 persons capacity lift in not standard one, this is included to cover lifts of smaller capacity which
can be used in small hospitals.

All dimensions given above are recommended dlmensions primarily for architects and building planners. Any
variations miutually agreed between manufacturer and purchaser are permitted. However, variation in car
inside dimensions shall be within the maximum area limits specifiad in IS 14665 (Part 3/Sec 1).
Dirnensions of pit depth and ovarhszd may diffar in practice as per individual manufacturer’s design depend-
ing upon load, speed and drive. Howsver, the pit depth and overnead shali be such as conform o the
requirements of bottom clearancs and top clearance of IS 14585 { ?S‘aai 2iSec 1).
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Recommended Dimensions of Service Lifts

Crazi s

§ pmd CTIITRRE T
Allldimensions in millimétérs

T

1200 g
O
a
w
4
x
d
- 1
:|§
O 12 oo
::2’ T ;_‘
‘3- & JOP LANDING [ ¢ >
4
7_:0 ISERVICE LEVEL)_|)in cring-ROOM= ¢ —
3 | #FLOOR LEVEL
PLAN
TRAVEL
§ BOIIOM LANDINGZ =
}SERVICE LEVEL)
750
Load Car Inside , Lift Well Entrance
Kg A B H | ¢C D E
100 700 700 - 800 1200 800 700
150 |- 800 800 900 1300 1000 800
200 300 3800 1000 1400 1100 900
250 1000 1000 1200 1500 1200 1000

Note : Entrance width ‘E’ is based on assumption of provision of vertical biparting doors. (no car door is normally
orovided). .
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APPENDIX ~Vi

FIRE SAFETY REQUIREMENTS

"General requirements of lifts shall be as follows: - =

1.

10.

11.

12.
13.

Walls of lift enclosures shall have a fire rating of 2 hours; lifts shafts shall have a vent at the top,
of area not less than 0.2 m

Lift motor room shall be focated preferably on top of the shaft and separatec from the shaft by the
floor of the room.

Landing doors in lift enclosures shall have a fire resistance of not less than one hour.

The number of lifts in one lift bank shall not exceed 4. Individual shafts in a bank shall be separated
by a wall of 2 hours fire rating.

Lift car door shall have a fire resistance rating of one hour. °

For building 15m in height or above, collapsible gates shall not be permitted for lifts and shall have
solid doors with fire resistance of a least 1 hour. If the lift shaft and lobby is in the core of the
building, a positive pressure between 25 and 30Pa shall be maintained in the lobby and a positive
pressure of 50 Pa shall be maintained in the lift-shaft. The mechanism for pressurisation shall act
automatically with the fire alarm; it-shail be possible to operate this mechanically also.

Exit from the lift lobby, if located in the core of the building, shall be through a self-closing smoke
stop door of half an hour fire resistance. '

Lift shall not normally communicate with the basement. If , however, lifts are.in communication, the
lift lobby of the basements shall be pressurised as in (6), with self-closing door as in (7).

Grounding switch (es), at ground floor level, shall be provided on all the lifts to enable the fire
service to ground the lifts.

Telephone or other communication facilities shall be provided in lift cars for building of 30m in
height and above. Communication system for lifts shall be connected to fire control room for the
building.

Suitable arrangements such as providing slope in the floor of lift lobby shail be made to prevent
water used during fire fighting etc. at any landing from entering the lift shafts.

A sign shall be posted and maintained on every floor at or near the lift indicating that in case of fire,
occupants shalf use the stairs unless instructed other wise. The sign shall also contain a plan for
each floor showing the locations of the stairways. Alternate source of power supply shail be pro-
vided for all the lifts through a manually operated changeover switch.

Fire Lifts- All lifts shall be provided with fire man's switch and shall be termed as ‘Fire Lifts".

In case of fire, only fireman shall operate fire lifts. In normal course, it may be used by other
persons. '

{29) -




R - v

I9-faf & TgER el W Riwe A sEawHdl & WRTER FUl & Y & [, AR 7S 20 8 ge
13 Rkl 3 amar arehl forde & o o Riswr B g 9 @ 9 @ foie &) s &t st
e Al & : 1100 frflo
we fil) AeR : 2000 Pfto
AV &R AeE : 900 frflo

o & 3, 9 6 a & 900 frflo IW 600 Prflo A @t 7 A, R Y @ W& Il 9Fh AR )
foge it & Hiqd 719 1800 x 2000 frfte a1 Hifys AR
A G G 68 B H YAaH gHG 5 fe adl Haor = 0.25 HioAo & A A at =iy

o & A7 777 ¥ o A PR e A el S 5o w9 @ ¥8 B O awie R v oge @ ok 3w
#3a 2 5 g 1 Free & g AR & e gan @ @1 3%

et 3 aret A9 GIhaw TR TR |

- (100)




APPENDIX -VII

BARRIER FREE REQUIREMENTS

)

. Wherever lift is redgi[ed,_as per by-laws, provision of at least one lift shall be_made for the wheel chair
user with the following cage dimensions of lift recommended for passenger lift of 13 persons capacity
by Bureau of Indian Standards.

Clear internal depth 1100 mm
Clear internal width . 2000 mm
Entrance door width 800 mm

. Ahand rail not less than 600mm long at 900mm above floor level shall be fixed adjacent to the control
panel.

. The lift lobby shall be of an inside measurement of 1800 x 2000 mm or more.

. The time of an automatically closing door should be minimum S seconds and the closing speed should
not exceed 0.25 M/Sec.

. The interior of the cage shall be provided with a device that audibly indicate the floor the cage has
reached and indicate that the door of the cage for entrance/exit is either open or closed.

.- The Braile signége will be posted outside the lifts.
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APPENDIX ~VIlIl

SAFETY-OFLIFTSIINPUBLIC BUILDINGS —CVC’ REPORT

A Technical Committee of professionals under the Chiarmanship of Chief Technical Examiner.

Central Vigilance Commission having members from CVC and other departments including Bureau of
Indian Standards was constituted by the Government to go into depth regarding all the related issues of
safety of lifts in public buildings who gave following recommendations for ensuring hundred percent safety
of lifts in public buildings. These recommendations were circulated for information, guidance and compli--
ance by Ministry of Urban Development & Poverty Allevation vide A.V.series circular No.-822 dt. 25.10.2001:-

1.

While examining the possible causes of accidents in lifts, it was found that in case the lift car stops
away from the floor level, there is a possibility of wide gap left between the sill and the lower edge of
the toe guard due to smaller length of toe guards provided in the lifts. In order to reduce the gap
between the landing sill and lower edge of toe guard so as to prevent any accidental fall through the
gap, it is recommended that the minimum length of toe guard should be 700mm for lifts with speeds
of 1.5 mps and 1000 mm for lifts with speeds above 1.5 mps.

Another potential cause of accidents could be the attempts made to open the landing door lock of
lower floor in case the car stops away from floor level due to power failure. Since the car door can be
opened in case of power failure so as to improve the ventilation and avoid claustrophobic situations
etc. as outlined in IS 14665 (part 2/sec 1) : 2000 para 10.9.1, there is a tendency among trapped
passengers to make attempts to open any accessible landing door which can be opened by a
electromechanical latch in the landing doors as the lock is accessible through open car doors. This
attempt in panic may result in accidental fall into the lift pit. In order to ensure that the trapped
passenger do not attempt opening the landing door, the electromechanical latch should be so de-
signed that it is inaccessible or invisible to the passengers in the car.

Though para 8.4.3 of IS 14665 (part 2/sec 1) : 2000 recommends for provision of either an emer-
gency signakor a telephone inside the car but as-a general experience, it is seen that over a period
of time these devices become inoperative due to one reasons or the other. Therefore, in order to
have at least one device of communication functioning at all the times, as an alternative arrange-
ment, it is recommended that the provision of both i.e. telephone with minimum two connections-
one at the operator’s room and other at guard room and the emergency signal with re-chargeable

_ batteries as source of sup_ply be made in the lift cars.

The device used for emergenéy signals should incorporate a feature that gives a immediate feed-
back to the car passengers that the device has worked properly and the signal has been passed on
to the intended agency. _

The Automatic Rescue Devices (ARD) meant for the purpose of bringing the lift car to the nearest
landing doors, are being used selectively and is generally restricted to commercial building having
heavy traffic. However, frequent power failures being the common phonomenon, it is recornmended
that provision of ARD should be made mandatory in all the lifts in public buildings.

Frequent power failure from regular sources of supply has been a major cause of concern for the
equipments and machinery driven by electric power. Therefore, standby source of supply has be-
come indispensable. Though in commercial building the standby supply is generally provided but in
residential buildings, the provision of standby supply is still a lower priority. In order to avoid any
accidental trapping because of power failure, in residential buildings, DG sets of suntable capacity
with AW— panel should be provided as back up for the lifts.
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10.

1.

12.

13.

14.

15.

In order to avoid accidental closure of doors while boarding or alighting the car, normally infrared
cells are provided in the doers..Butit-has been.experienced that there is a possibility of tampéting’
with the devices by blocking’ the-holes ete to keep the doors open for longer time. To avoid this}itis’
recommended that a tamper proof mfrared curtain covering the entire height of the door should be
provided in the lift doors. - -

Itis seen generally, that though the instruction on DO’s and Don'ts , as per provision of the relevant
IS, are displayed in lift cars but the same are either displayed in inconspicuous location, or are very
small in size or are in one language only. To make these instructions serve the intended purpose,
and not a mere compliance of relevant IS clause; it is suggested that these instructions shouid be
displayed at a conspicuous location with larger and understandable script and should be written in -
Hindi, English and regional language. -

The name, purpose and numbering of the push buttons/ phone/ alarm should be displayed clearly
and in the same sequence as indicated in the instructions shown against point (8) above, it is worth-
while to mention here that due to long and continuous use of buttons, the numbering and indications
on the buttons get faded over a period of time. Necessary preventive arrangement may be made to
make the same as fade-proof.

Apart from the written instructions in the lift cars as suggested against point (8) and (9) above,
possibility of providing recorded audio clipping in the passenger cars may be considered. The clip-
pings may run continuously and sequentially in Hindi, English and regional language giving instruc-
tions on DO's and Don'ts for safety of the passengers.

A load plate along with overload alarm, giving the rated load and permissible maximum number of
passengers should be fitted in each lift car in a conspicuous position.

For the purpose of identification, the lift number should be displayed outside the landing door, inside
the car and in the machine room. This numbering may be used as reference for the purpose of
routine/ preventive maintenance, for operating from machine rooms and reporting of any incidents
etc. -

All the electrical supply lines and apparatus in connection with the lift installation should be so
constructed, installed, protected, worked and maintained that there may be no danger to persons
there from. To do that, all ihe exposed parts should be duly insulated, equipments should be se-
curely earthed in accordance with the recommendations made in IS: 3043 and also in conformity
with the latest provisions of Indian Electricity rules. :

The machine rooms and all other rooms containing lift equipment should be provided with adequate
illumination. The lux level should be at least 200 lux. Provision of adequate lighting in the entire lift
shaft should be made mandatory.

The provision of fireman's control / switch for the purpose of using the lift for carrying out fire control
exercise as per provisions of relevant IS specifications should be made mandatory.

There have been quite a few instances, wherein the accidents do occur due to machinery failure
which in turn is attributed to the human failure occurred in one or the other form like deploying of
unskilled personnel or due to mishandling of the equipments etc. The reasons for such occurrences
are the inherent shortcomings and adhocism in the award of the work of maintenance/ operations to
inexperienced and less reputed firms. The task of maintenance and operation should be entrusted
to reputed and experienced agencies, who deploy only skilled persons. As far as possible the manu-
facturer of the lift shou!d be considered for undertaking maintenance and operation so as to make
the system mors accountable.
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There are some cases in which serious fatal accidents happened during rescue operation for taking
out the trapped passengers. Such accidents occur due to improper handling of rescue-gperation or
inadequate accessories required for rescue purpose. In order to avoid such occurrencesjitis strongly
recommended that personnel engaged for rescue operation should be fully equipped and trained in

- handling the rescue operation. It is essential to carryout the rescue exercise in accordance with the
___instruction contained in para 10.10 IS-14665 (part2/ Sec1): 2000.

it is felt necessary to maintain a log book containing all the detalls viz. L|ft number, names and
addresses of the operators/ maintenance personnel, details of the agency undertaking maintenance
and operation and details of Routine/ Preventive maintenance of lifts etc. The logbook should be
duly authenticated by a competent authority and also by a representative of residence in case the lift
is installed in residential area.

The mock drill exercise for all the lifts should be made mandatory and should form part of Annual
Maintenance Contracts. The responsibility of conducting mock-drills on regular pre-decided period-
icity shoutd lie with the agency undertaking the AMC and the same should be duly vetted by the
resadent s representatives.

All the suggestions brought out in the above para shoild be considered in addition to and for in
conjunction with the relevant IS specifications and may not be deemed to have superseded any IS
specification relevant to the lifts. In case of any clash the more stringent measure should be consid-
ered for implementation purpose.
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SERE R R O

o INSTRUCTION TO BE __lDISPLAYED IN HINDII ENGLISH.IN.

Passenger Lift for Residential Buildings

7
¥
£
§

-

TN

- Inside the Car __[S.No.. _ Outside the Car
Lift Number .................. 1. Liftnumber ..................
Capacity...............Kg. 2. Capacity............ persons ifc lift operator. Do
Persons............... not overload.
No smoking 3. Smoking not permitted inside the car.
Operate push buttons/ switches correctly 4. Passenger travel at their own risk.
Do not lean against lift door. 5. Do not force open the landing doors.
Watch before stepping out. 6. Watch before you step into and out of the lift

Do not panic in the event of break down.

Press alarm button & follow instruction of | 7.

authorised staff.

10.

11

12.

13.

14.

car.

Children below 12 years are allowed to use lift
only if accompanied by adults/ operators.

Passenger and article(s) upto the total permis-
sible load specified for the lift will orly be al-
lowed.

When heavy articles are taken in the lift suit-
able padding with gunny bags or other similar
material should be used around the article to
avoid damage to floor or walls. Articles with
sharp projecting points or nails which will seri-
ously damage the walls and flooring of the lift
shall not be permitted.

L.P. Gas shall be permitted if the containers
are properly sealed and leak proof. Not more
than one cylinder shall be permitted at a time.
While carrying L.P. gas apart from the repre-
sentative of gas agency, no additional passen-
ger shall be allowed.

Pet animals may be carried if co-passengers
do not object.

Avoid use of lift during fire.
Complaint if any may be sentto..........

Hours of operation......
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. INSTRUCTION TO BE DISPLAYED IN:HINDI/. ENGLISH AN.. e B e
' 7 THE LIFTCARS ANDLIFT LANDINGS ~~ + ~ © 7 Al o s

Passenger Lift for Non-Residential Buildings

Inside the Car ‘ S.No. - Outside the Car
Lift number ........... 1. Liftnumber................
Capacity ................. kg. Persons..... 2. Capacity......... persons.........
No smoking o 3. Please standin ‘'Q’
Operate push buttons/ switches correctly. 4. Smoking not permitted inside the car.
Do not lean ag;,;ngt thewﬁﬁ door. 5. Passenger travel at their own risk.
Watch before stepping out. 6. Please keep the lift neat and clean

Do not panic in the event of breakdown. Press | 7- Do not force open the landing door.

alarm buttons and follow instructions of - _
authorised staff 8.  Watch before you step into and out of the lift

car.
9. Heavy article/ luggage not allowed.

10. Avoid use of lift during fire.

11. Complaints if any may be sent to........ .

12. Hours of operation...............
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INSTRUCTION TO BE DISPLAYED IN HINDI/ ENGLISH IN
THE LIFT CARS AND LIFT LANDINGS

Goods Lift -Resldefitial Bulldings
Inside the Car S.No. Outside the Car
Lift number.............. 1. Liftnumber..............
Capacity............. Kg 2. Capacity............ kg
No smoking 3.  Smoking not permittéd inside the car.
None other than the lift operator shall operate | 4. None other than lit operator shall operate the
the lift. lift.
Do not panic in the event of break down. Press | 5. Do not force open the landing door.
alarm button and follow instructions of _
authorised staff. 6. Watch before you step into and out of the lift
car.

7.  Avoid use of lift during fire.

8. Complaints if any may be sent to......

9.  Hours of operation.............
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.. INSTRUCTION TO BE DISPLAYED N HINDI/ ENGLISH EO
. IN THE LIFT CARS AND LIFT LANDINGS ER

Hospital Lifts
S.No. | Inside the Car —— - ”S.No. . Outside the Car
1. Liftnumber.............. 1. Lift number..............
2. Capacity............. Kg. Persons......... 2. Capadcity............ kg., Persons......
5. No smoking 3. Smoking not permitted inside the car.

4. None other than the lift operator shall oper- | 4.  Lift available for Doctors/ Patients only.
ate the lift.

5. None other than the’lift operator shall operate

5. Do not panic in the event of break down. the lift.
Press alarm button and follow instructions of
authorised staff. _ 6. ' ‘Do not force open the landing door.

7. Watch before you step into and out of the lift
car.

8. Avoid use of lift during fire.

9. Complaints if any may be sent to......

10> Hours of operation.............
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APPENDIX IX

LIST OF INDIAN STANDARDS CONNECTED WITH LIFT & ESCALATOR iNSTALLATIONS

"s\

1. | Electric Traction Lifts
Part —1 Guidelines for outline Dimensions of IS 14665 (Part-1):2000
passenger , goods, service and hospital lifts

2. | Electric Traction Lifts

3 Part-2 Code of Practice for installation operation
| and maintenance

Section-1 Passenger and Goods Lifts

3 Section-2 Service Lift . IS 14665 (Part-2/Sec 1&2):2000

3. | Electric Traction Lifts °
Part -3 Safety Rules
Section —1 Passenger & Goods Lifts

Section-2 Service Lifts : "~ 1S 14665 (Part-3/Sec 1&2):2000
4, EIectI‘ic Traction Lifts
Part-4 Components IS 14665 (Part-4 /Sec 1t09):2001
5. | Electric Traction Lifts
Part-5 Inspection Manual IS 14665 (Part-5):1999
6. | Code of Practice for Installation and maintenance
] of Escalators = -
i (Fourth Reprint February 2001) IS 4591-1968 (Reaffirmed 1996)
7. | Code of Practice for Installation and maintenance
of Hydraulic Lift 1S 14671-1999
8. | Specifications for hoistway door-locks IS 7754 —1975

Rules for the design, installation testing and
operation of lifts, escalators and moving parts IS 1735 -1975

i (168)
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: - APPENDIX-X

Specimen NIT

(Note: The NIT approving authori

ty may make changes in the specimen NIT depending upon the
contingency of work). :

] {108)
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Technical Cum Commercial Bid
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PRESS NOTIFICATION

CENTRAL PUBLIC WORKS DEPARTMENT

i Executive Engineer(E) ,on behalf of President of India invites applications for
i Pre-qualification of under mentioned work from the following:

(i) CPWD Registered Electrical Contractors,

(i) Contractors who are in CPWD approved list in appropriate class for Lifts
i (iii) The firms which are specialised in Lifts works.

£ 2. The work involves supply, installation, testing and commissioning of

Particulars of the work:

Name of work

Estimated cost:

Earnest money

Cost of tender

4. . The firms who are not approved in CPWD in appropriate class for Lifts works will
have to fulfill the following pre-qualification criteria:

“The intending tenderer should have completed satisfactorily at least 2 (two) similar Lift
works, in their own name each costing not less than Rs. eachin
the last 5 years after in Central Govt/ State Govt/ Central Govt. Public Sector Under-
taking/ Central Govt. Autonomous Bodies”.

5. Completion certificates issued by the Officer of the Client Department of the rank of Executive
-Engineer or equivalent will have to be furnished along with the application. The Completion certifi-
cate must clearly indicate:
(a) The date of completion of work
(b) Nature of work,
(c) That the work has been completed satisfactorily.

6. The firms are advised to enclose attested copies of all relevant documents along with valid ITCC
and WCTCC/ Works contract tax registration with sales tax department and a copy of undertaking
for recovery of tax at flat rate with their application failing which their applications are liable to be

rejected.

7. The application aiong with the enclosures shall be submitted in a sealed enveiope which
shalil be superscribed “P.Q.application for the work (EE to fill up
the name of the work) “due on .

The firms who wish to tender for the work, may submit their application by 3.00 PM on
The same shall be opened at 3.30 PM on the same day in the presenoe of representatives of the
firms who would like to be present.

The department reserves the right to reject or accept any application withput assignhing any rea-
son.

The date of sals and opaning of tender papers will be mttmated to those firms only whose applica-
tions are approvad by the competent authority in due course,

(112)




i s ey eopnted
R A T SRR 4

1.0

11

1.2

1.3

1.4

1.5
2.0

2.1

2.2

221

222

2.2.3

“gu RRfRe ¥ Rf, I 3 of gumes whwe, W W Ogeen, 3 ded e o, el ol

Pt A 7w s & o ¥ e Y e et e, o o & o oo Fe ol aidt |

A e o
AT LG BXGoMEED I q.qQ Vi v 10

R, SadT iR tEaed @ sae ¥ S i g1

R/ TR, o ety fhg wed (o, ond. A, A mite g s

Fd -4ggd FA & R @ 4. s=g. & & gE Ry (T 11 Rise -2008) & SER aar gwrd
it & fda 3 ergar FreaRa Ren som 1 &1 sftRea RS @ svdwa & g Pt ver g
oRedt & aee o sfaftaa @t & & vt RfvRead, arg &M g, 9% 3 7 & R amn ogEt @
m@mﬁ%aﬁ&amﬁﬁwﬁﬁ%ﬁeﬁrﬁ%%ﬁg&ﬁaﬁﬁwwaﬁﬁmmn

mmwmﬁﬁm%ﬁmwmwmmﬁm@}aﬂﬁmm
M|

R & A & e & ol @ R e e g R A o g A @ B
qiREE ot |

dlaar #1 g%
wﬁﬁmmﬁmmﬁww&wmjﬁ%mm)

fifer & wm & R
(®) 9 - 1 - qEAlE - g S
(@ w1 - 1 - Sa S

aEI-ae-aoias W & e aaEs daa qaH M e QE-seamTa aaew # & arll e
w4 Rt ity en die awiE-we-aniae Skl $ gaa & A S e atm w9 F & /v
et &t & e T -we-afies Wi Frafefan & o oof w9 & Rl o s R
(i) | e o) ol @ gl 3 fe Ritea swmRa gof Rl wa@s (am-l), d@d ey, 9.
T N SR SYER, T P S (A @ Re auie) i B
(i) T a1 qEEY & SR ST T AN D T e Y B F@E A, R
BRI 99 B W qT B A, 9 H
(i) R F B AgER W ST AR a1 O e R

TRF B 9T, M, TR @, q:“ﬂ% § P 7 @

{113)



P AT T, g e
B LA

Commercial and Additional Conditions

Lo

General

This specification covers manufacture, testing as may be necessary before despatch, delivery at
-site,-all preparatory work, assembly and installation, commissioning putting into operation of Lifts
& Escalators.

1.2 Location
The Lifts / Escalators will be installed at (To be filled by NIT approving authority)

1.3 The work shall be executed as per CPWD General Specifications for Electrical Works (Part Il Lifts
& Escalators-2003) as per relevant IS and as per directions of Engineer-in-Charge. These addi-
tional specifications are to be read in conjunction with above and in case of variations, specifica-
tions given in this Additional conditions shall apply. However, nothing extra shall be paid on ac-
count of these additional specifications & conditions as the same are to be read alongwith sched-
ule of quantities for the work.

14 The tenderer should in his own interest visit the site and familiaries himself with the site conditions
before tendering.

1.5 No T&P shall be issued by the Department and nothing extra shall be paid on account of this.
20 Commercial Conditions

21 Type of contract
The work to be awarded by this tender shall be treated as indivisiblée works contract. -

2.2  Submission and opening of Tenders:

2.2.1 The tender is in two parts :
(a) Part | — Technical cum commercial Bid
{b) Part Il - Price Bid

2.2.2 Tender documents for Technical-cum-commercial part will be issued to only those applicants who
are pre-qualified by the competent authority. The date of sale, receipt and opening of the sealed
technical-cum-commercial bids will be notified to all such tenderers in advance. The technical-
cum-commercial part will have to be submitted by the tenderers complete with the following:
(i) Complete tender documents (part-l), as purchased from CPWD including the schedule of
work {without indicating the price) duly signed for acceptance of all terms and conditions.
(i) An undertaking that the contractor will deposit earmest money amounting to Rs.
alongwith their price-bid as an when desired by the department.
(i) Complete technical particulars of all equipment & materials-as per list attached.

2:2.3 -The tenderers are advised not to deviate from the technical speciﬂcationél items, commercial

tarms and conditions of NIT lika terms of payment, guarantee, arbitration clause, escalation eic.

-(-1:-1;‘3)
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229

remain present o

‘.. [eyamas

Scrutiny/ evaluation of the Technical-cum-commercial bid shall be done by the department in
consultation with any agency as deemed necessary. In case it is found.that the technical-cum-
commercial bid of a tenderer is not in line with NIT specifications, requirements and/or contains
many deviations, the department reserves the right to reject the technical bid of such firms (s)
without making any reference to the tenderer (s).

Necessary clarifications required by the department shall have to be furnished by the tenderer
within the time given by the department for the same. The tenderer will have to depute his repre-
sentative to discuss with the officer(s) of the department as and when so desired. In case, in the
opinion of the department a tenderer is taking undue long time in furnishing the desired clarifica-
tions, his bid will be rejected without making any reference.

After obtaining clarifications from all the tenderers, the department may modify the technical &
commercial conditions/ specifications if required, and will intimate the tenderers whose technical
cum commercial bids are acceptable. The part-1i of the tender i.e. price bid will be issued to only
these firms. The date and time of opening of price-bid will be intimated in advance.

The part Il of the tender i.e. price bid will be opened by the Executive Engineer (E) in the presence
of the representatives of the tenderers who wish to be present.

The contractor shall be required to submit the price bid in a sealed envelope containing two sepa-

rate sealed envelopes as under:

(i) First envelope : Earnest money amounting to Rs. -in prescribed manner. The name
of work and the words “EMD amount” should be written on top of this sealed cover. EMD
should be in shape of DD or pay order of a scheduted/ nationalised bank guaranteed by RBI
and drawn in favour of Executive Engineer {E),

(i) Second envelope: Price Bid (Part Il of tender) . The name of work and the words “Price Bid"
should be written on top of the sealed cover. It shall contain:- ..
“Pnce bid (Part i of tender) -as issued by thé department duty filled & signed.”

2 2.10 The tenderers will have to fill up thelr rates only in the price bid {part Il of tender) issued by the

department. Tenders in which the price bids are given in any other format are liable to be rejected.
The abstract of cost will be required to be filled in.

2.2.11 The officer opening the tender shall first open the envelope containing earnest money. If the

earnest money is found to be in order, only then the officer shall proceed further with the opening
of second envelope containing price bid. in case the Earnest money deposited is not in order, the
price bid shall not be considered.

2.2.12 In the price bid, there shall be no conditions whatsoever. In case any tenderer mentions any

condition including conditional rebates in their price part, tender shall be rejected forthwith.

A tenderer will also not be allowed to withdraw or modify any condition at a time after the
technical bids have been accepted and the decision o open the price bid has been taken by the
department.

(114)
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2.2.13 The department reserves the right to. reject any, or all the prlce bids and caII for fresh prices/

3.0

3.1

3.2

3.3

3.4

4.2

4.3

5.0

6.0

_tenders as the case may be without assigning any reason.

Terms of Payment:
The following percentage of contract rates for the various items included in the contract shall be
payable against the stage of work shown herein.

80% after initial inspection and delivery at site in good condition of pro-rata basis.
10% after completion of installation in all respect.

Balance 10% will be paid after testing, commissioning trial run & handlng over to the department
for beneficial use.

Security Deposit : Security Deposit shall be deducted from each running bill and the final bill to the
extent of 10% of the gross amount payable subject to maxnmum limit of 5% of the tendered value
of work. The earnest money deposit shall be adjusted against this security deposit. The security
deposit shall be released on the expiry of guarantee period stipulated in the contract.

Rates: -

The rates quoted by the tenderer, shaII be ﬁrm and inclusive of all taxes (including works contract
taxes), duties and levies and all charges for packing forwarding, insurance, freight and delivery,
installation, testing, commissioning etc. at site i/c temporary constructional storage, risks , over
head charges general liabilities/ obligations and clearance from local authorities. However, the fee
for these inspections shall be borne by the department.

The contractor has to carry out routine & preventive maintenance for 12 manths from the date of
handing over. Nothing extra shall be paid.

Octroi duty shall not be paid separately but octroi exemption certificate can be furnished by the
department on demand. However, the-department is not liable to re-imburse the octroi duty in case
exemption certiﬁcétes are not honoured by the concerned authorities.

: Completeness of tender :

All sundry equipment, fittings, unit assemblies, accessories, hardware items, foundation bolts,

termination lugs for electrical connections, and all other items which are useful and necessary for
efficient assembly and installation of equipment and components of the work shall be deemed to
have been included in the tender irrespectively of the fact whether such items are specifically
mentioned in the tender documents or not.

For item/ equipment requiring initial inspection at manufacturer's works' the contractor will intimate
the date of testing of equipments at the manufacturer's works before despatch. The department
also reserves the right to inspect the fabrication job at factory and the successful tenderer has to:
make the arrangement for the same. The successful tenderer shall give sufficient advance notice

regarding the dates proposed for such tests/ inspection to the department’s representative(s) to '
facilities his presence during testing/ fabrication. The Engineer-in-charge at his discretion may
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10.0

, Storage and custody of matenalé

.. witness such testlng/ fabrlcatlon The cost of the Englneer s visit to the factory will be borne by the
' Department Also equnpment may be mspected ‘at the Manufacturer's premises, before despatch
to the site by the contrator.

The Lift machine room may be used for storage of sundry matenals ‘and erection equipments if
available or else the agency has to make his own arrangement. No separate storage accommoda-
tion shall be provided by the department. Watch and ward of the stores and their safe custody
shall be the responsibility of the contractor till the final taking over of the installation by the
department.

Care of the Building:

Care shall be taken by the contractor while handling and installing the various equipments and
components of the work to avoid damage to the building. He shall be responsible for repairing all
damages and restoring the same to their original finish at his cost. He shall also remove at his cost
all unwanted and waste materfals arising out of the installation from the site of work.

Completion of period
The completion period of ——————— months indicated in the tender documents is for the entire

- work of planning, designing, supplying, installation, testing, commissioning and handing over of

the entire system to the satisfaction of the Engineer-in-charge.

Performance Guarantee:

10.1 The tender shall guarantee among other things, the following

10.2

11.0

111

(a) Quality, strength and performance of the materials used.
(b) Safe mechanical and electrical stress on all parts under all specnf ied conditions of operatlon
(c) Satlsfactory operation during the maintenance period.

The successful tenderer shall submit an irrevocable performance guarantee of 5% of the tendered
amount in addition to other deposits mentioned elsewhere in the contract for his proper perfor-

" 'mance of the-contract agreement within 15 days of issue of letter of intent. This guarantee shall be

in the form of government securities or fixed deposit receipts or guarantee bonds of any scheduled
bank or the State Bank of India in the specified format. The performance guarantee shall be
initially valid up to the stipulated date of completion plus 60 days beyond. This bank guarantee
kept valid till the recording of completion certificate for the work by the competent authority.

Guarantee _

All equip_r_nents shall be g‘uaranteed for a period of 12 months from the date of taking over the
installation by the department against unsatisfactory performance and/or break down due to de-
fective design, workmanship of material. The equipments or components , or any part thereof, so
found defective during guarantee period shall be forthwith repaired or replaced free of cost, to the
satisfaction of the Engineer-in-Charge. In case it is felt by the department that undue delay is

being caused by the contractor in doing this, the same will be got done by the department at the

risk and cost of the contractor. The decision of the Enginger-in-Charge in this regard shall be final.
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13.

14.
14.1

14.2

15.0

16.0

16.1

16.3

'“Power Supply
#* Electric' segvice connection of 415 V, 3 phase, 4 wire, 50 Hz, Ac supply shall be provided:by the

16.2

16.4

Deptt. for installation purpose free of charge.

Water Supply
Water supply shall be made available by the department at one point.
/
Data Manua! and Drawings to be furnished by the tenderers:
With Tender: The tenderer shall furnish alongwith the tender, detailed technical literature, pam-
phlets and performance data for appraisal and evaluation of the offer.

After Award of work

(i) The successful tenderer would be required to submit the following drawings within a month

of award of work for approval before commencement of installation.

(a) All general arrangement drawings.

(b) Details of foundations for the equipment, load data, location etc. of various assembled
equipment as may be needed generally by other agencies for purpose of their work.
The data will include breaking load on guides, reaction of buffers on lift pits reaction on
support points in machine room, lift well etc.

(c) Complete layout dimensions for every unit/ group of units with dimensions required for
erection purposes.

(d) Any other drawing/ information not specifically mentioned above but deemed to be
necessary for the job by the contractor.

o

The successful tenderer should furnish well in advance three copies of detailed instructions and
manuals of manufacturers for all items of equipments regarding installation, adjustments opera-
tion and maintenance i/c preventive maintenance & trouble shooting together with all the relevant
data sheets, spare parts catalogue and workshop procedure for repairs, assembly and adjustment
etc. all in tirplicate.

Extent of work

The work shall comprise of entire labour including supervision and all materials necessary to make
acomplete installation and such tests and adjustments and commissioning as may be required by
the department. The term complete installation shall not only mean major items of the plant and
equipments covered by specifications but all incidental sundry components necessary for com-
plete execution and satisfactory performance of installation with all layout charts whether or not
those have been mentione_d in detéils‘in‘the tender document in connection with this contract.
Minor bu1|d|ng works necessary for installation of equipment, foundation, making of opening in
walls or in floors and restoring to their original condition, finish and necessary grouting etc. as
required.

Maintenance (Routine & preventive) for one year from date of completion and handing over.

The work is turn key project. Any item réquired for completion of the project but left in-advertantly
shall be executed witiy- in the guoted rates.
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17.0

7.2,

18.0

19.0
19.1

19.2

19.3

20.0

21.0

Inspection and testmg

7r.1 ¥ Copies:of all documents of t'ou‘tme and type test certifi cates of the equngtf;ré\ent &arned out at the

" “manufacturers | premises shall be furnished to the Englneer-m charge and consignee

After completion of the work in all respect the contractor shall offer the installation for testing and

" operation.

Validity
Tenders shall be valid for acceptance for a period of 90 days from the date of opening of price bid.

Compliance with Regulations and Indian standards

All works shall be carried out in accordance with relevant regulation, both statutory and those
specified by the Indian Standards related to the works covered by this specifications. In particular,
the equipment and installation will comply with the following: -

(i) Factories Act.

(i) Indian Electricity Rules

(iii) 1.S. & BS Standards as applicable

(iv) Workmen’s compensation Act

(v) Statutory norms prescribed by local bodies like CEA, NDMC etc.

Nothing in this specification shall be construed to relieve the successful tenderer of his responsibil-
ity for the design, manufacture and installation of the equipment with all accessories in accordance
with currently applicable statutory regulations and safety codes.

Successful tenderer shall arrange for compliance with statutory provisions of safety regulations
and departmental requirements of safety codes in respect of labour employed on the work by the
tenderer. Failure to provide such safety requirement would make the tenderer liable for penalty of
Rs. 50/- for each default. In addition, the department will be at liberty to make arrangement for the
safety requirements at the cost of tenderer and recover the cost thereof from him.

Indemnity

The successful tenderer shall at all times indemnify the department, consequent on this works
contract. The successful tenderer shall be liable, in accordance with the Indian Law and Regula-
tions for any accident occuring due to any cause and the department shall not be responsible for
any accident or damage incurred or claims arising therefrom during the period of erection, con-
struction and putting into operation the equipments and ancillary equipment under the supervision
of the successful tenderer in so far as the latter is responsible. The successful tenderer shali also
provide all insurance including third party insurance as may be necessary to cover the risk. No
extra payment would be made to the successful tendere: due to the above.

Erection Tools

No tools and tackles either for unloading or for shifting the equipments for erection purposes would
be made available by the department. The successful tenderer shall make his own arrangement
for all these facilities.

Cooperation with other agencies

The successful tender shall co-ordinate with other contractors and agencies engaged ir the con-
struction of building, if any, and exchange freely all technical information so as to make the exacu-
tion of this works contract smooth. No remuneration should be claimead from the department for
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23.0

24.0

25.0

26.0

27.0

28.0

28.1

28.2

29.0

such technical cooperation. If any unreasonable hindrance is caused to.other agencies and.any.-- .

completed ,gomon wathq work has to be dismantled and re-done for want of cooperation and-#;

coordination’ by the successful tenderer during the course of work, such expenditure incurred will
be recovered from the successful tenderer if the restortation work to the original condition or
specification of the dlsmantled portuon of the work was not undertaken by the successful tenderer
himself. - oo

Mobilization Advance

No mobilization advance shall be paid for this work.

{nsurance and Storage

All consignments are to be duly insured upto the destination from warehouse to warehouse at the
cost of the supplier. The insurance covers shall be valid till the equipment is handed over duly
instatled, tested and commissioned.

Verification of correctness of Equipment at Destination
The contractor shall have to produce all the relevant records to certify that the genuine equipment
from the manufacturers has been supplied and erected.

Palntmg
This shall include cost of painting of_.entire exposed iron work complete in the installation. All
equipments works shall be painted at\,the works before despatch to the site.

Training
The scope of works includes on job technical training of two persons at site. Nothing extra shall be
payable on this account.

Maintenance
Sufficient trained and experienced staff shall be made available to meet any exigen~y of work
during the guarantee period of one year from the handing over of the installation.

The maintenance, routine as well as preventive for one year from the date of taking over the
installation as per manufacturers recommendation shall be carried out and the record of the same
shall have to be maintained.

Interpreting Specifications -

In interpreting the specifications, the following order of decreasing importance shall be followed in
case of contradictions :

{a) Schedule of quantities

(b) Technical specifications

(c) Drawing (if any)

(d) General Specifications

(e) Relevant IS or other international code in case IS code is not available.

A separate supplementary agreement shall be made with the successful tenderer for sub head li
of schedule-of work i.e. Comprehensive Maintenance for 5 years after guarantee period of 1 year.
The payment for comprehensive maintenance shall be made quarterly after the and of each
quarter.
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ADDITIONAL SPECIFICATIONS FOR PASSENGERIGOODS CUM PASSENGER/

o QOODSI PASSENGER CUM BEDLIFTS™ =% ¥ T IR
1.  Type of Lift *Passenger/ Goods cum passenger/ Goods/ Pas-
senger cum bed lifts
- 2. Number of lifts required To be filled by NIT approving authority
{Location wise)
3. Load: Number of persons To be filled by NIT approving authority
4. Rated speed To be filled by NIT approving authority
5. Travel in meters To be filled by NIT approving authority
6. . Number of floors served To be filled by NIT approving authority
7. (a) Inside size of lift well ** To be filled by NIT approving authority
{b) Pit Depth To be filled by NIT approving authority
(c) Head room To be filled by NIT approving authority
8. Clear inside size of lift car To be filled by NIT approving authority
9. Dimension of lift machine room To be filled by NIT approving authority
10. Position of counter weight *At the back / side of the car
11. Position of machine room At the top of lift shaft
12. (a) Type of control Microprocessor based AC variable voltage variable -
frequency.
(b) Type of operation Simplex selective — collective ope-ration with / with-

out attendant / Duplex collective selective operation
with / without attendant/ Automatic group supervi-
sory control.

(c) Potential free contacts Potential free contacts for each floor position and
up and down movement of the lift shall be provided
in the controller which can be used for the building
automation system at later date.

13. Car entrance door

(a) Number ‘ To be filled by NIT approving authority

{b) size -do- )

(c) typeof doars “ Horizontal sliding- center epenmg/ telescopic
Id) Car open in front only or open in front only
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14. Construétion design and finish of car body work
U - s CPRSRERIIO AN S ISR AR GRS requurements NIT approvm 'authorlty may specafy

@

\‘1-‘ Ty T

i5.

16.

17

18
19
20
21

. 22

Type of SIgnal system '

Landing entrance
(a)

floors
(b Number
(c)
(d)

(d)

size
type of doors

Lift in use/ lift out of order sign.
Electric Supply

- Is neutral wire available for control circuits
Proposed date for commencement on site
Proposed date for completion

Environmental condition at site of installation

Storage space provided

Additional item, if any

Location of {anding entrance in different -

As per General spemﬁcatuons in case of special

D|g|ta| ﬂoor posmon |nd|cator in the car and at
all landings (to be provided above the car/ land-
ing doors.

Travel direction indicator in the car and at all
landings (to be provided above the car/ land-
ing doors)

Gongs & visual indication on all landings for
pre arrival of the car for two or more cars.
Overload warning Audio & Visual indicator, in-
side the car (lift should not start on overioad)
Battery operated alarm bell and emergency
light.

Car operating panel with fade proof tuminous
buttons in car and with intercom

Luminous hall buttons at all landings.
Fireman'’s switch at ground floor

(b)

(c)
(d)
(e)
(f)

(9)
(h)

All doors on the same side.

To be filled by NIT approving authority

-do-

* Horizontal sliding- center opening/ telescopic

A suitable box above the lift landing with LED illumi-

nated bilingual (in English & Hindi) sign of “LIFT OUT

OF ORDER" coming up simultaneously atall floors.

(a) Power - 415 V, AC, 3 phase, 50 Hz, 4 wire
system

(b) Lighting; 230V, AC, 50 Hz

Yes

To be filled by NIT approving authority

To be filled by NIT approving authority

Summer condition

Winter condition

Monsoon condition

Height above sea level

Yes in the machine room

. Delete the option which is not applicable.

S

; While deciding the inside size of lift weil for goods cum pa ssnnger lift, dimensions of lift wel! for nearest size o
: goods lift 23 mentioned in appendix-V (page 90) shall be considered.
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 TECHNICAL PARTICULARS

SI. No.

Particulars of Details

General :

Name of Manufacturer.
Country of Manufacture.
Capacities (Persons/ Weight).
Service

Speed of Travel

Height of Travel.

No. of Floors served.

No. of openings.

Position of counterweight.
0. Type of Levelling method.

SOINOoOMA LN =

Machine:

1. Position of Machine

2.  Motor

3. Electric supply particulars for which it is suitable for operation

Brake
1. Type

Car and Doors: ;
Outside dimensions of car.
Inside clear dimensions.
Construction of car
Design/ type of enclosure of car.
Details of flooring
Attachment and fitting inside the car
Car Doors:
{a) Size
{b) Operation
{c) Construction , Design & finish
8. Landing Doors :

{a) Size

{b) Operation

(c) Construction , design & finish

NoObsWN 2

Safety Devices:

1. Car safety-type

2. Counter weight safety-type
3. Door inter locks in car-type
4. Door locks in landing-type.

ther Safeties included in the offar:
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'ABSTRACT OF COST

SUB HEAD | Rs.
SUB HEAD I Rs.

Total amount Rs.

(RUPEES. ...ttt ettt ettt et e e e e e e ettt teaaessssasa e s e e eeeeenensmssaess s nsansnseaeseeannranens )

Note: Tenders with any condition including that of éonditional rebates shall be rejected forthwith.
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NAME OF WORK:

(A) SCHEDULE OF WORK for Passenger Lifts

~

e

S.No.

Description

Qty

Rate Unit

Amount

Sub Head |

~ Supplying, installation, testing & commissioning of

*4 passenger {272 kg)/ 6 passenger (408 kg)/ 8 pas-
senger (544 kg)/ 10 passenger (680 kg)/ 13 passen-
ger (884 kg)/ 16 passenger (1088 kg)/ 20 passenger

(1360 kqg) lifts having contract speed of 1 MPS/ 1.5

MPS ( Refer para 8 of specifications for selection of

speed ) serving different floors in the lift shaft as per

detailed specifications enclosed and as under :-

Location of Lifts :

(i) Speed - 1MPS/ 1.5 MPS
(i) Floors
(iii) Travel — Meters (approx.)
(iv) Stops & opening
(v) Controller: A.C. variable voltage & variable fre-
quency
{vi) Automatic rescue device complete with dry main-
tenance free batteries as required.
(vii) Operation : Microprocessor based single auto-
matic push button/ simplex selective collective/
duplex collective selective with / without atten-
dant
(viii) Power — 415V, 3 phase, 50 Hz, 4 wires system
(ix) Type of doors
(a) Car: Power operated, centre opening hori-
zontal sliding stainless steel scratch proof
(moon rock finish)

{b) Landing doors : MS doors finished with
spray painting of approved shade.

Note: In coastal areas stainless steel scratch proof

(moon rock finish) landing doors shall be permitted)

Nos.

A-hand rail not less than 600mm long at 900mm
above floor level to be fixed adjacent to control panel
in the lift car.

Set

Voice announcement system in the car to announce
the position of the elevator in the hoistway as the car
passes or stops at a floor served by the elevator.

Set

Total of Sub Head |
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S.No. | Description ' ' Qty Rate Unit Amount

Y e r  EO O — | I

TS

—— e A

1. Comprehensive maintenance of lifts which include
routine, preventive & break down maintenance for
period of five years including repair/ replacement of
worn out items with minimum downtime and war-
ranty & guarantee of repaired / replaced items after
completion of one year guarantee period. 1 Job

Total of Sub Head i

Grand Total

Note: Item No. 2 & 3 are meant for barrier free requirements (ref. Appendix VIl) wherein provisions are to be made at least in one
13 passenger lift in the building.
* Delete the option which is not applicable.

o
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NAME OF WORK:

(B) SCHEDULE OF WORK for Goods-cum-Passenger Lifts

S.No.

Description i .

-Qty-----f--Rate

~-Unit

Ambunt

Sub Head |

Supplying, installation, testing & commissioning of
*500 kg/ 1000 kg! 1500 kg/ 2000 kg/ 2500 kg/ 3000
kg/ 4000 kg/ 5000 kg Goods cum passenger lift hav-
ing contract speed of 1 MPS/ 1.5 MPS in the existing
lift shaft as per detailed specifications enclosed and
as under :-
Location of Lifts :
(i) Speed 1MPS/ 1.5 MPS
(ii) Floors
(iii) Travel Meters (approx.)
(iv) Stops & opening :
(v) Controller: A.C. variable voltage & variable fre-
quency
(vi) Automatic rescue device complete with dry main-
tenance free batteries as required.
(vii) Operation : Microprocessor based single auto-
" matic push button/ simplex selective collective/
duplex collective selective with / without atten-
dant
(viit) Power — 415V, 3 phase, 50 Hz, 4 wires system
(ix) Type of doors
(a) Car . Power operated centre opening horizontal
sliding stainless steel scratch proof (moon rack
finish) ' :
(b) Landing doors : MS doors finished with spray paint-
ing of approved shade.
Note: In coastal areas stainless steel scratch proof

(moon rock finish) landing doors shall be permitted)

Nos.

A hand raitnot less than 600mm long at 900mm above

| floor level to be fixed adjacent to control panel in the
lift car.

Set

Voice announcement system in the car to announce
the position of the elevator in the hoistway as the car
passes or stops at a floor served by the elevator.

Set

Total of Sub Head |
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Description ' Oty Rate | Unit Amount

Sub Head Il R I A

Comprehensive maintenance of lifts which include
routing, preventive & break down maintenance for
period of five years'including repair/ replacement of
worn out items with minimum downtime and warranty
& guarantee of repaired / replaced items after comple-
tion of one year guarantee period. _ 1 Job

Total of Sub Head Il

Grand Total

Note: Item No. 2 & 3 are meant for barrier free requirements (ref. Appendix VIl) wherein provisions are to be made at leastin one
13 passenger lift in the building.

* Delete the option which is not applicable.
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NAME OF WORK:

(C) SCHEDULE OF WORK for goodsJifts :
§ () ; = t

P

E.No.

Description

Qty Rate

~ Sub Head |

Supplying, instaliation, testing & commissioning of
*500 kg/ 1000 kg/ 1500 kg/ 2000 kg/ 2500 kg/ 3000
kg/ 4000 kg/ 5000 kg Goods lift having contract speed
of 0.5 MPS/ 0.75 MPS (Refer para — specifications
for selection of speed) in the existing lift shaft as per
detailed specifications enclosed and as under :-

Location of Lifts :

{i) Speed 0.5MPS/ 0.75 MPS

(ii) Floors

(iii) Travel Meters (approx.)

(iv) Stops & opening

(v) Controller: A.C. variable voltage & variable fre-
quency

(vi) Operation : Microprocessor based single auto-
matic push button/ simplex selective collective/
duplex collective selective with / without atten-
dant

(vii) Power — 415V, 3 phase, 50 Hz, 4 wires system

(viii) Type of doors
(a) Car: Power operated centre opening horizon-
tal sliding stainless steel scratch proof (moon

rack finish)

(b) Landing door: MS doors finished with spray
painting of approved shade.

Note: In coastal areas stainless steel scratch proof
(moon rock finish) landing doors shall be permitted)

Nos.

Unit

Total of Sub Head |

et e e e
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=i| -Bescription

Rate

Unit

IAmount

Sub Head Il _

1.- | Comprehensive maintenance of lifts which include
| routine, preventive & breakdown maintenance for

period of five years including repair/ replacement

of worn out items with minimum downtime and war-

ranty & guarantee of repaired / replaced items after

completion of one year guarantee period.

1 Job

Total of Sub Head 1l

Grand Total

* Delete the option which is not applicable.
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NAME OF WORK: = . RS U USSP 1
[Description . EQty Rate | Unit | Amount
Sub Head | ’
1. Supplying, installation, testing & commissioning of *15

passenger (1020 kg)/ 20 passenger (1360 kg)/ 26 pas-
senger (1768 kg) cum bed lifts having contract speed
of 0.5 MPS/ 0.75 MPS/1 MPS serving different floors
in the existing lift shaft as per detailed specifications
enclosed and as under :-

Location of Lifts :

(i) Speed 0.5/ 0.75 /1 MPS

Floors

Travel Meters (approx.)

if)
)

(iv) Stops & opening
)

Controller: A.C. variable voltage & variable fre-
quency

(vi) Automatic rescue device complete with dry main-
tenance free batteries as required.

(vii) Operation : Microprocessor based single automatic
push button/ simplex selective collective/ duplex
collective selective with / without attendant

(viii) Power —415V, 3 phase, 50 Hz, 4 wires system

{(ix) Type of doors

{a) Car: Automatic Power operated , Telescopic hori-
zontal sliding stainless steel scratch proof
surface(moon rock finish)

{b) Landing doors: MS doors finished with spray paint-
ing of approved shade. -

Note: In coastal areas stainless steel scratch proof [ Nos.

(moon rock finish) landing doors shall be permitted) _

2. A hand rail not fess than 600mm long at 900mm above
floor level to be fixed adjacent to control panel in the
lift car. Set

e 13. | Voice announcement system in the car to announce
’| the position of the elevator in the hoistway as the car
passes or stops at a floor served by the elevator. Set

Total of Sub Head |
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S.No.| Description o Qty | Rate Unit Amount
SubHeadll - . i N

1. Comprehensive maintenance of lifts which in-
clude routine, preventive & break down main-
tenance for period of five years including re-
pair/ replacement of worn out items with mini-
mum downtime and warranty & guarantee of
repaired / replaced items after completion of
one year guarantee period. 1 Job

Total of Sub Head It

Grand Total

Note: Item No. 2 & 3 are meant for barrier free requirements (ref. Appendix VII) wherein provisions are to be made at least in one
bed cum passenger lift in the building.

* Delete the option which is not applicable.
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NIT
(Part-N)

Price Bid
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ABSTRACT OF COST - |
SUB HEAD | Rs.
SUB HEAD 1l Rs."
Total amount Rs.
(RUPEES.....coeiiiriiii ittt e e e s e e e e e eesees s assssessenanesasaeaaasentasasasaaaassasasesennsnes )

Note: Tenders with any condition including that of conditional rebates shall be rejected forthwith.
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NAME OF WORK:

(A) SCHEDULE OF WORK for Passenger Lifts

S.No.

Description

Qty

Rate

Unit

Amount

Sub Head |

Supplying, installation, testing & commissioning of *4

passenger (272 kg)/ 6 passenger (408 kg)/ 8 passen-

ger (544 kg)/ 10 passenger {680 kg)/ 13 passenger

(884 kg)/ 16 passenger (1088 kg)/ 20 passenger (1360

kg) lifts having contract speed of 1 MPS/ 1.5 MPS (

Refer para 8 of specifications for selection of speed )

serving different floors in the lift shaft as per detailed

specifications enclosed and as under :-

Location of Lifts :
(i) Speed 1MPS/ 1.5 MPS
(ii) Floors
(iii) Travel Meters (approx.)
(iv) Stops & opening
(v) Controller: A.C. variable voltage & variable fre-

quency

(vi) Automatic rescue device complete with dry main-
tenance free batteries as required.

(vii) Operation : Microprocessor based single auto-
matic push button/ simplex selective collective/
duplex collective selective with / without atten-
dant

(viii) Power — 415V, 3 phase, 50 Hz, 4 wires system

(ix) Type of doors )

(a) Car : Power operated, centre opening hori-
zontal sliding stainless steel scratch proof
(moon rock finish)

(b) Landing doors : MS doors finished with spray
painting of approved shade.

Note: In coastal areas stainless steel scratch proof

(moon rock finish) landing doors shall be permitted)

Nos.

A hand rail not less than 600mm long at 300mm above
floor level to be fixed adjacent to control panel in the
lift car.

Set

 Voice announcement system in the car to announce

the position of the elevator in the hoistway as the car
passes or stops at a floor served by the elevator.

Set

Total of Sub Head |
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S.No.| Description

Qty

Rate

Unit

Amount |

Sub Head Il -~

1. Comprehensive maintenance of lifts which include
routine, preventive & break down maintenance for
period of five years including repair/ replacement of
worn out items with minimum downtime and war-
ranty & guarantee of repaired / replaced items after
completion of one year guarantee period.

1 Job

Total of'Sub Head |l

Grand Total

Note: Item No. 2 & 3 are meant for barrier free requirements (ref. Appendix Vil) wherein provisions are to be made at leastin one -

13 passenger lift in the building.

* Delete the option which is not applicable.
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T (B) SCHEDULE OF WORK for Goods -cum- Passenger Lifts

NAME OF WORK:

| Description

Amount

Sub Head |

Supplying, installation, testing & commissioning of
*500 kg/ 1000 kg/ 1500 kg/ 2000 kg/ 2500 kg/ 3000
kg/ 4000 kg/ 5000 kg Goods cum passenger lift hav-
ing contract speed of 1 MPS/ 1.5 MPS in the existing
lift shaft as per detailed specifications enclosed and
as-under :-
Location of Lifts :
(i) Speed 1MPS/ 1.5 MPS
(ii) Floors
(iii) Travel Meters (approx.)
(iv) Stops & opening
(v) Controller: A.C. variable voltage & variable fre-
quency

(vi) Automatic rescue device complete with dry main- -

tenance free batteries as required.
(vii')"“Operatiqn : Microprocessor based single auto-
matic push button/ simplex selective collective/
duplex collective selective with / without atten-
dant _
(viii) Power — 415 V, 3 phase, 50 Hz, 4 wires system
(ix) Type of doors
(a) Car: Power operated centre opening hori-
zontal sliding stainless steel scratch proof
(moon rack finish)
(b) Landing doors : MS doors finished with
spray painting of approved shade.
Note: In coastal areas stainless steel scratch proof
(moon rock finish) landing doors shall be permitted)

Nos.

A hand rail not less than 600mm long at 900mm
above floor level to be fixed adjacent to control panel
in the lift car.

Set

Voice announcement system in the car to announce
the position of the elevator in the hoistway as the car
passes or stops at a floor served by the elevator.

Set

Total of Sub Head |
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S.No. | Description

Qty

the

Ur;it

Am

unt

I B e e

1. Comprehensive maintenance of lifts which include
routine, preventive & break down maintenance for
period of five years including repair/ replacement of
worn out items with minimum downtime and war-
ranty & guarantee of repaired / replaced items after
completion of one year guarantee period.

SubHeadll S S

5 "
RUEIIE. S

1 Job

PRI

Total of Sub Head il

Grand Total

Note: item No. 2 & 3 are meant for barrier free requirements (ref. Appendix VII) wherein provisions are to be made at least in one

13 passenger lift in the building.

* Delete the option which is not applicable.

(137)

-]



f—()mam@ra%masr&fawggeﬁ

0.5 ™ @ ©g/0.75 @ & @@ (AU-99@ 797 F RC
ffafear 3d) @ oEfa T ar fiwe dve F, da
ferega - el & argare 500 f.211/1000 .71, /1500
f5.am. /2000 f%.37/2500 f%.31.,3000 f&.31. /4000

f.am./5000 f.ar. ear @t foe g gfd, wiftrere,

qEror AR FeRA FAEIER @i |
forret @t orafRefa -

(i) aﬁr-b.smcﬂ@/wswcﬂ@

(i) @@

(iit) Fm - HeX (ST

(iv) I% (VM) 3R &R

(v) fraas g @ oftedl dicear ok ot smgf

(vi) TOE : AEHMEET SRa THd @i 9
geq /Mrqaed 9gToE arlied/AEd, AR
TS GRER |fed /ded

(vii) 9faX - 415 Jwe, 3 T, 50 &, 4 AR FO
(vii) TR & FA
(@) @ : TR R 7 g A AR
WA T gt @lg A (g T i)
(@) ST @ ; SFTHIRT T Hl R T §
qftafiem @ 0§ wEd
feapolt : reaefi & F e & SR, wiE A st
SxamEt (g7 U i) @ srgafa & e

rm—sﬁé- | &




(C) SCHEDULE OF WORK for goods lifts -

NAME OF WORK. ...... e e e .,... ......

S.No. Descnptlon ' Qty Rate Unit | Amount
Sub Head | i '

1. Supplying, installation, testing & commissioning of

*500 kg/ 1000 kg/ 1500 kg/ 2000 kg/ 2500 kg/ 3000
kg/ 4000 kg/ 5000 kg Goods lift having contract speed
of 0.5 MPS/ 0.75 MPS {Refer para — specifications
for selection of speed) in the existing lift shaft as per
detailed specifications enclosed and as under :-

Location of Lifts :

{i) Speed 0.5MPS/ 0.75 MPS
(ii) Floors
(iii) Travel — Meters (approx.)

(iv) Stops & opening

“(v) Controller: A.C. variable voltage & variable fre-
quency

(vi) Operation : Microprocessor based single auto-
matic push button/ simplex selective collective/
duplex collective selective with / without atten-
dant

1 (vii) Power — 415V, 3 phase, 50 Hz, 4 wires system

{viii) Type of doors
(a) Car: Power operated centre opening hori-
zontal sliding stainless steel scratch proof

(moon rack finish)

{b) Landingdoor: MS doors finished with spray
painting of approved shade.

Note: In coastal areas stainless steel scratch proof | Nos.
{moon rock finish) landing doors snall be permitted)

Total of Sdb Head |
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S.No.

Description

Rate

Ur_1it

Amount

SubHeadll . .

Comprehensive maintenance of Ii?ts which iriclude
routine, preventive & breakdown maintenance for
period of five years including repair/ replacement

" of worn out items with minimum downtime and war-

ranty & guarantee of repaired / replaced items after
completion of one year guarantee period.

1 Job

Jotal of Sub Head Il

Grand Total

* Delete the option which is not applicable.
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(D) SCHEDULE OF WORK for bed cum passenger lift (Hospltal Ilfts)
NAME OF WORK; -

.......................
................................

Description

Amount

SubHeadl—-—— - — C

Supplying, installation, testing & commissioning of *15
| passenger (1020 kg)/ 20 passenger (1360 kg)/ 26 pas-
senger (1768 kg) cum bed lifts having contract speed
of 0.5 MPS/ 0.75 MPS/1 MPS serving different floors
in the existing lift shaft as per detailed specifications
enclosed and as under :-

Location of Lifts :

(i) Speed 0.5/ 0.75 /1 MPS
(ii) Floors

(iii) Travel Meters (approx.)
(iv) Stops & onening

(v) Controller: A.C. variable voltage & variable fre-
quency

(vi) Automatic rescue device complete with dry main-
tenance free batteries as required.

(vii) Operation : Microprocessor based single automatic
push button/ simplex selective collective/ duplex
collective selective with / without attendant

(viii) Power — 415V, 3-phase, 50 Hz, 4 wires system

(ix) Type of doors
(a) Car: Automatic Power operated , Telescopic
horizontal sliding stainless steel scratch proof
surface(moon rock finish)
(b) Landing doors: MS doors finished with spray
painting of approved shade.
Note: In coastal areas stainless steel scratch proof
(moon rock finish) landing doors shall be permitted)

A hand rail not less than 600mm long at 900mm above
floor level to be fixed adjacent to control panel in the
lift car.

Set

Voice announcement system in the car to announce
the position of the elevator in the hoistway as the car
passes or stops at a floor served by the elevator.

Set

Total of Sub Head |
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LB st e

S.No.| Description - ‘_ Qty ‘Rate

~ Unit Amount
Sub Head Il-- — e ST |
1. Comprehensive maintenance of lifts which in-

clude routine, preventive & break down main-
tenance for period of five years including re-
pair/ replacement of worn out items with mini-
mum downtime and warranty & guarantee of
repaired / replaced items after completion of
one year guarantee period. 1 Job

Total of Sub Head II

Grand Total

‘Note: Item No. 2 & 3 are meant for barrier free requirements (ref. Appendix VII) wherein provisions are to be made at least in one
bed cum passenger lift in the building.

* Delete the option which is niot applicable.
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