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PART-C

5.BUILDING SERVICES



Direct System of Cold Water Supply

For elficient operction. a kigh presiure woler supply 4 esseniiol
parliculariy al perods ol peoll demand. Pipework |8 mimimal and the
slorage cilearn Supplymg the hel waler cylinder nesd anly hove 115
litres copotily. The cislern moy be localed within Lhe airihg cupboord
or be combined with the hol water cylinder. Orinking woter is
avtillabler ol every drow.aft poitit and momisnonor volves shouid be
fitted to Bolotle ench seclion ol pipework. With every outlel supplied
from Lhe moin the posabillity ol bock siphonoge miust be comyidered,

Bock siphondge can oczur when Lhers |8 0 high demond on the main,
Megqotive pressore con then drow waoter bock nto the mon from o
subimerged wiletl. vg, o tubber tube oftoched to @ toap or 9 shower
litling withoul o check valve (ocilily (efl [ving in dirly belh woler.

Nethee:
H'.l?mnumr_h_: —
priowicke! o sty pipes
stormpe and Rushing clslerma.
m{.hltrpﬁrhhﬁlm
oWn
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Gy et driie wiby
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indirect System of Cold Water Supply

Thie indirect syslem of cold waler sppply how only one drinking waler
outlet. at the wink. The cold woler storoge cistarn hos o mwnimum
capatity of 220 litrew. for locallon jin the root spoce. ln addifion to
s pormel supgdy funolion 1L provides an odequate emérgency
staraqe i Lhe evenl ol woley mom lmluce. The systam fegqires more
pigework than the direct system ond i therelore more gipeniive Lo
sifail, but whilorm pressure occurs of all cnitern-supplied oulisls
The water oulkssities prefer 1his syslem a3 it imposes leas demond
on e meom, Alse. wilh Tewer (ittmgy etioched Yo the mon there is
less chande of bock siphonoge. Oiher gdvontages ol lower pressure
iiciude lesa nolae ond wear on fittings. ond the apportunity to inktall
o bolanoed pressure shower from (he chlern

(1) Sarviing vedves
n
tee petiviched on nUpply pepea o

stonge aml | Cninirs
mmmm
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Cltetsnet i u-.! il ‘:*E-Tﬁ "
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Boosted Cold Watar Systam = 1

For medium and high rise bulldings. here Is often insullicient mains
pressure 1o wupply water directly to the upper lleors. Boosting by
pump lrom o breok tonk i therefore wivally mecessary ond several
more al hesz ionks moy be requires oy Lhe Duilging rises. depanding
on the pump copacity. A break pressure cistern is glso reguired on
Lhe down service Lo Umil Lhe heod or pressure an Lhe loswers LiLlings
to B moximum ol 30 m [ppprex. 300 kFa) The drinking woaler heoder
pipe o¢ starege vessel supplies drinkng water 1o Lhe upper Noors.

As this emplies ond Lhe woler reacher o predelermined low level. the
plpli'ml: wilch angogaoy bhe duly pump,. A lioot switch in the break
tonk pralecls the pumps rom afy running o Lhers nonn interruptian
lo moms supply. The vorlops pipe seclions ore fitled wilh mololing
vidlwes to lacilitoles monlenance ond repoirs.
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Boosted Cold Waler System — 2

As an alternotive 1o the drinking woter heoder pipe. on oulo:
prevmatic cylinder moy be used. Compressed olf in the cylinder
lorcri waler up o Uhe Neal volves ond drinking woler oullels on
the upper fonrs As the cplinder emnplisy o low presiule swilih
engoges the duty pump. When the pump hos feplemished the cylinder,
a high pretsors switch deengoges tha pump. Ih Lime. somez air i
absarbed by the waler. Af My coclrs, o llool Switch detecls Lhe
bigh woler Tevel in IThe cplimder =md aclivaies en oir compressar (o
regqulale the correct volume of olr. Sreck pressure ciilerns moy be
supplied wither lrom the storoge chleros ot rool level of from the
rising mmn. A pressare reducng valve B sometmes used ntlead of o
Bfedk presuife gl dcn.
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Direct System of Hot Water Supply

The hal water fram the boller miges difectly with the waler in Lhe
cylinder, |l used in & “sail’ woler drea the boiler musl be risl:
proafed. Thia system is nal suited Yo “hord walers. Lypical of thole
extrocted trom boreholes Inlo cholk or timestone sirato When
healed the calciom precipitetes o [ine the Boller ang primory
plpewerk, evanlutlly 'furring dp the syslem Lo render it ineflective
ang dongeraus. The vigrage cylinger ang mavodinted pipework should
be well imiulaled to reduce anergy losses. B o Lowel rall Is fitled.
this may be supplied {rom 1he peimary flow ond relurn pipes

Eananing Lol it aeagen m St piwmit

by

{\"H“

Mole: All pipe sizes shown are lor copper aulside dlomeler
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Indirect System o Hot Watar Supply

This system it osed i hard woler arees lo prevent scaling or
lurring’ ol the boler and primory pipework. Unlike the direct iystem
water in the boper ond primgry crewl 3 nol drawn off through Lhe
taps. The some water circuloles conlinvously throughoul the boiler,
primary cireinl and heol exchongk cofl mside the storoge cylinder.
Freah woler connol goin occess o the higher Lemperoture oread
where precipilation ol calcium would aceur. The tyalem s dlse uted
in combnalign with centrol heoting, with flow ond relurn ppe to
radintars conrected 1o the boler. Boller woler temperoture may be
set by thermostol ol adoul BOTC

| Siyiies
L. Tmney [}=0 fl—n-ﬂE:F\ T dry
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ni'ﬂ'n-ht'r-nmpn, ExpaTTy * A H e e i
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W - BEN S | [T

:ul-:::-hr ¥ nmp-“‘# :—-q:
priveny i :1"

B’""";

*A wofely waive {3 nol normally required on indirect open wenl
syilems. o in the unlikely ocurrence af 1he primary flow omd vent
becoming obitrucled woldr expontlon would bt (-commodated up
the cold feed pipe.

Seanned with CamScanner




Indirect Hot Waler Systlem for a Three-storay Building

For jarger buldings a secopdary, cirewt will be required lo reduce
‘decd-legy’ and 1a maniom an elfective supply of hel water ot gil
cullets. Conveclion or Lhermo-sphonoge moy provide orouiolion bul
tor @ more elficienl service o circululary pump will be necesiory. n
tisigings which are occupled lor only parl of the day. «.q. schools.
offces 2lc. o limv conlrol or pregrommer can be wsed to requlole
use ol the pump Also. one of Lhe valves feor the pump should be
molorived ond oulamalically shil off wilh thie pump ond boler whean
neot waler 4 not retuired. All secondiry circuils should be well
myuloted 1o reduce haecol losaes through Lhe pipework. A healing
maioliotion ¢on aperole in conjunctiion wilh this system bul moy
require duplicotion of beilers or wepovales bajlers for esch lunclion
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Indirect Supplemantary Hot Water System

Hal woler provition in moderolely locge buildings such oa apoaciols
housrs. small hotels, hoilels ond oiber sfwaliogny whare cemand i
periodically high: con be fram a large storoge eylinder or eylinders
insiolled n duplicote. Alternotively or addilianally. depending an
requirements, o supplemantory slofoye vesddl may be strolegally
locoted al high level. This vessel s relatively small. cantaining no
mors than 0% of the tolgl dedign capocily

Expimadon Cwez
clsherm \\ Eapunnien paps

\ — T | g et ot e

e ] | shorge v
G wmhye - -

P o e 1 S T
-"{I wAldR
Canld bl il il
e, = Cold a0 R (. virir
_— . /
IE! \
m 5
i~ \ \ \
\ l’!.n:lup Hane
l’%_ L X Besanlany reiurm
¥ e vl aier e
—1 T ri redm crnci witlue
F)
/ .
[ Dain wadi

Advaploges over o dingle storoge foclity:

« Smoller tecondary llow and return datribulion pipes
& Levi eoncenlraled deod load an (he sbrioeture.
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SANITATION s stack system

The single stock syiten wos ceveloped by Lhe Building Reiedrch
Eatoblnhment during the B60s ex o meany of umplitying the
ratensive plpework previoyuly oisocioled with obave ground dromage.
The concedl i 1o group eppliontesy araoshd Lhe slock with o
wpoarale branch pipe serving each. Sranch pipe lmglhy and falls ore
constrowed. initiolly the system wos lmmiled 1o five storeys. bul
opplcatmnt hove praved. successiyl o fogh roe builldngs of over 20
siergys. Branch venl pipes are net feguired unfess the syslem s
modilied. Lengths ond lolls al wosle pipes ore corelully selected Lo
provent loss of trop woter seoly, Waler sodls on the woite trops munt be
75 mm | S0 nyen bath and shower |

Branch pipe slope ar 1all . SN Wiy L 2t e
sink and balh - 1 A Ty
il to 90 mmim . .’,—-—""""

L -'\-Fa—‘_- &
Bailn and bidet = .l"."ﬂ
20 to 100 mmln W benrzii 20 P
WE = 9 mmim . /

bt rmmrerlie e o

The stock sbowid be /
vertical below the

Mighedt sonilary
appliance branch If o
offsel 4 anovoidahie.
Lhere whould be no
cannection wilhin 750
mm o (ke allsel

The branch bath wosis

canngction must be at g gines | | DO oI, el g, brary pipe
ikast 200 mm below e \
canire of The W Branch st

Lo aovodd crosttlowm. This
moy require o 50 mm
nem, dia. paralivl pipe o
offsel the both woste
pige. ar ap % trop WC
lo offset its connection

TR T e -

The vent port af the
vioth moy reduce Lo

75 mm. nom. $ia, when (it
4 nbove Lhe highest
bronth.
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Single Slack Syslem - Modilled

it b linpractical to sotidly ol ihe requirements lor woile pipe
Branches In o stondord single stock syslem, some modificotion ia
perfited 1 order 1o momian on occeptoble Syilem periormonce

* Apphonces moy be litled wilth raseaiing or onli-tphon rapy [ces
page 309

* fronch wosle piped con be venidloted (wee pages 374 ond J15)

* Lorger thon standord diomeler wole pipes moy be Nitled,

#0 mm B0 mny) &0 mm il exieesion
Vil gt wiEln ppa e e

= \

Mate: Whern larger than standard birench pipes ore wied, the trop
sife remainy o Alondord. Eoch Lrop s lilited with o 50 mm lai
extenson before connecing to o larger wosle pipe

Reli Suilding Regllationy. Approved Documnent H), Skclion b-Sanllary
plpeworh,
BS EN 2056: Grovily droinoge systemt intide balldings (in &
portal. =
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Collar Bosa Sinple Stack System

The collor bods systers s onolher modilicallon Lo the stondiord aingle
sfach sysiem. It wos deweloped by the Muorley compony lor use wilh
thewr oPVE pipn progdects, The collor & n ellect o gollery with
purpose-made bostses lor commectlen of waile pipes Lo Lhe dichorge
stock wilhoul the problem of cromsflow wierference, This wmplilies
the bath waste conneclion and |3 less structurally disruptive.

Sricll dlameter loop vent plpes an |or close to] the bosin. and slink
tropy olse conneet to the collor. These ollow the usz of S Trops
angd verlidol wosie plpes
wilhoul {he posubility of
siphonage. oven when
the bith wosts
discharges and Mows mio
the éombined bolk and
houin wosle pipe.
Virihcal altlety ore alio
likely to be leis
obtrusive .ond fess
exposed than higher
Tevel P trop waste

F*Fl-"l-

It the bronch wosle
piges are kept to
minimal lengtha. the lana
vEnls Moy not be
required. Howeaver. Lhe
system mutl be shown
to perlorm odegquotely
unger leal wilhout the
lois al Lrap woler sealn

All pipe sires shown are
namingl ixside diometer,
There may be some
slighl vaniatien tetween
diterenl preduct
monufpciurers.
porliculacly those using
oultige diomeler
specififations. Naole that
there |3 nol olwoys
compatitnhity tetwaen
differgnl manulag turers”
components
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Modified Single Stack System

The wvenliloted stock spatem |5 Used in buildingd where close grouping
of senilery applionces accurs ~ typical of lavalonas in commertial
premizes. The appllances need Lo be sulficlenlly clove Legeiher and
[imited in number ol Lo De individually venled

Requirements:
WiCs-
B maximisn
100 fmm branch pipe il
15 m moximum length all
Grodien] belween Teatin Lrﬁa]mwﬂmlﬁ

15 ik Ihe dischaigee
W and ﬂ'lﬂ' mmfim Ty Appha s
I = 904-95%, Fugrar Pisars
Bioins: i
& moximum gl -

-
30 mm pipe upmmwh r""[]_ \
& m mammum length b d ;
Grodent belween 8 __F I._
& aind &8 s m i
|0 = @=a21"|, mmm:\t
for P trap WE pana
ity
inal Is): s an s i

Urinals |bawls) Lo 1o VG §
5 muEsimitn [rsehAso Elack e ]
Branch pipe o3 short mﬁ
o8 possible Mt oo
Grodient between 5207 3ol leval of Wes
18 and 0 mmim
Urinals [stally)
T moomum
b5 mm ppe
Bronch pipr o for
B [
All pipe niles ane .
nomiral nslde Vari pips connscing (o base of atach 1o pryvant bacs
dintreler. rEssrE on e greiih fiper spplencds
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Fully Veniaed One-pipe Systam

The fully venled one-pipe system 5 wsed in bulldmgs wnere ihere are
a large number of senilary oppliances in ranges. 2.g, loclaories,
schools. offices ond hospitols,

The trap on «och oppllance i o
fitted with an antiaiphen o i
wenl pipe Thik must be T;q, L A D0
connecied within JOO inm ol \ k mmmm
B i e
ihe crown of Lha trop. ,‘. o bty ik
Wedim 10 1] e
individual vent pipes combine b Tngs ol meth fomm "
a comman venl for {ha rangs. i
which i inclined until it meets
the verfswal venl stack. This
wend sioch may be corriwd Lo
daulside oir ‘or il may connect afirr [ l:i‘rrn
te the dscharge dlock at o
point gbove Lhe pillover level
al the highetl opplighce.
7% e e sl T i S i e
The bose al the vent stock . —
should be connected to Lhe &0 e koo v
dischrge lork cipie 1o the
Bollom real berd 1o relieve [ﬁ
any compression o e poinl
A e r
Sit2 of hronch and stock 'ﬂ% Gl
vyents
_-I'J‘w-lut-nu
Oistharge pipe Vet pipe
ar stock (O] jmm) | (mm)
<75 0470
T5-100 50
=100 500

All pipe sites are nomingl muide diomeler.
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The Twa-pipe System

This aystem wos devisdd o compiy wilh the old London County
Cawncid requsremants for commestion of soll [WC and wrinal) ond
wodte (bosin, bolh bidet smk| opplicnces to separote slacks. For
modern dystems the lermi doil ond woile pipei are genzrally
reploces by the preferred terminology. dischorge pipes ond dischirge
stocks.

Thére are many F r
rxamples of the
iwo-pipe system in
use. AlLHOUGh
relatively sxipensive
L Insloll 0 B st
permusssble and moy
be celoined in
exisling bullgihgs
thol are the
subjectl of

el Enafmenl.

\ims

I mgy oo be uled
where the somlory
appliohces are
widely spoced or
remole ofd 4
weporale wosle
stock 1+ tha only
viotle method far
cennecting these to
ihe drain.

A varmbtion Lyplcal
ol 19303 gwellings
has Test Noor Dath
and bosine wolley
dischorqing Lhteugh
the wall inlo o
hopper. The woile
stock from the ond
ihe ground lloor sink woille diicharge over o gully.

W i i S (7 e iy

A quilty moy be used od on ollerna'vy to o resl bend Belore (he
drain.
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Ground Floar Appliances = High Rise Bulldings

Lowesl dpcharge pipe conneclion to stach:

Up te Lhree sloreys - 45D mm minh, (rom slock bose (page N
Up te five storeys = 750 mm min. from sioch bose [poge 34),

Above five stareys Lhe greund Tloor oppbonces shoute nol coanneci
tnie ine cammon slock. o3 rrnsur: fluctuglions ot the siock bose
could ditlurh the lower opplience trop waler secli. Above 20
iloreys. both ground and firsl floor applionces should not connect
Imte the cammen stack, Ground and firl flaoe applionces so offected

can connecl direclly lo a dran ar gully. or De providad wilh o stach
spetitically for lower level use.

; dng "{‘:“ mm;l.ﬁn
. '——I.__ ' -—|__'__'_ m
el -A_F :-‘n-
& — 4
mwn,-_-\—-____. 3 — .
—— — o — a
i P | _ - F_'--ru::»‘
connacied Bl ——__ P | /
P e " E— e Y S
— |
Dimiires 10 Eru.ﬂh;rh- ﬂfhurliﬂl:-ﬂ"flllw
inmpectioy dschargs dactutign 5]
CE g 1o ERCATRID WTAck  ATWTHEIS Shac
Fiem by 20 araréys Ot 50 soreys

Access - required for clearing blockoges. Rodding pointy shoule be
litted at the end ol discharge pipes. unless trop removol provided
occexy o The Tuk pipe lenglh. E_I'i:i!:hm'gl slocks ore occeased from
ihe tep und through occess ploley locoled midwoy belwern (loors ol
o maximum spocmg al Lhree storeys gparl.
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Eigctric Wiring — 1 ELECTRICAL SERVICES

Armoured coble s used for maine and tob.momt. Tha cohie is lals
below grouwnd level, brecking the surioce where it enlers sub.atabians
ar transfarmers and ather tyildings. High valtoge coble & protecied
bielow ground by precail condrele el

Condinl far #lectrical services & produced in steel (qalvanived ar
poinfed block] or plostic (ebe mio which Insulaled cobles ore drown
The comndwl pretecis the coble fram physicol sumoge gnd heol, 1t
olso provider faplinuous support gnd IF il o ometal 1 moy be used
g% an earth concudlor Stondord oultide diomelers ore 30; IS5 32
and &0 mm. Sledl i produced m silher lght or heawy gouge. Light
qouge |y connected by grip fitlings. whilst the thicker walldd heavy

gouge can be scrdw throoded to IMtings ond couplings. Ploslic
conduil hea push.it connections.

Ceunimgs lee shwn ssodud Fithrga he steni comne

Rety. B5 0345 Clectriz cadbles. PVC Imsiloted. ormolires colfes for
Yollogd: ol SOGN000 ¥ ofd 1900/3300 V.
45 EN AU Condbil syitema for catie momagemest.
BS 7848 Eleclric coblex &00/000 V aormoured fire resitont
cables having thermoseiling inaulgtion ond low emivsion of
armake ond goaes whan ollecled by fire.
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Electric Wiring — 2

Mingral intuloted copper covered coble (MICC) hay copper condutior:
insulated with highly comprassad mognesium oxde powdor nsde o
copper Lube. When mtaolling the cable, It s eivenliol thol Lhe
hygroscoplc insulont does not come inle centoct wilh ¢ damp
almosphere. Culting the coble invalves special procedursmy which ore
Used Lo :enl ithe insulpsl from pencirolion of olmospheric dampress.
The cable pravides on excelien? earih conductor) it v oiso

resistant to mosl corrosive olmospheres ond is unalfected by
exirames of heot.

[T e
Py -
Y il
L
1 (§THE Do 5
i i e o P =y pamiiig pa
S ) ol et i rr] dated Eajiiedind s o MetB 1 il |innT1 N linerl

AVE ond rubber muulcled cobles gre relalively nexpensive ond simple
e msiall, r::lumnq- clipped support ol reqular intervals. PVC cobied
are in general uss. bBul lhey hove o lemperolure limitolion belween
o*C anﬂ T0'C. Below revo they became brillle and are eosily
domoaged ong ol the higher lemperatlure they become 1ot which
could encoyroge the conductor Lo migrale through the PVE. Ouluside
af thewe temperaturey, the cobls musl bo protected or an _
appropriole rubber inuulanl specified. Cables usvally contoin one two
ar thees condictori in three-core cable the live and neulral are
insuloied with brown ond blue colauwr coding respectively. The zarth
it bare ond most be prolectsd with green ohd yellow sieeving where
rippsed ol junclion boxes. socketn eic. Grey ond block nsuioted
canguctars are occasionolly used where on additional faciuly Is

required. ¢ twowoy lighting
"RP P Q

H_I_l*
PRI e it o AL st s m

Refs: 805 2004 Elecire cobles. PYC msuloled, non-ormoured cobled
[or veltoge: up 1o ond including AS0U/7TS50 V. for efectric
power. lighting ond nternol wiring.
a5 4007 Electric cobles. Single core unsheoihed heaf reaisting
cables for volloges up to ond incoding &S0/750 V. lar
mtgrnal wirmg.
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Testing Complated Instzllation - 1

Electricol installotions must be tesled on completion to verlly thol
the syilem will operate «fificientiy ond solely. The Tesly ore
exlendive. o defined in the Instilutian ol Electrical Enginess
Regulotions. They con only be corrivd ouf by o compelenl persan.
ie. @ guolifizd electrcion ar electrcgl engnear. The lollowing tesls
are an gssentiol parl of the proceedingi:

* Contimaly.

* Insulotmon.

* Polarily,

Testimg i3 underioken by viEuesl mipechon and the us2 of o mull-
purpsie meler (multimelerf of on inslrument specilically lor recording
resislonce. ie. on ohinmeler.

Conlinuily = there ore several Lypes ol continuily Ltesl for ring
mons. Each is 1o énsure integrity of the live. neutral ond sarth
conduciors withoutl bridging [shorting oul) of connéclions. The
fallawing is one extoblished tezt To. be opplied 1o eoch conduclar:

® fecord lhe reslilorce belween Lhe endy ol the ring cwouil |A).

* Hecord Lhe residlonce belwien ciosed ends of Lhe circwt and o
pomt mid-way ik Grsuit (8]

* Chetk Lhe reslatence of Lthe test leod |C)

* Cwoul ntagrity s ndcoled byr A = & opproe. = B - ©

O condjcior

of ting eirzl

N\
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Testing Completad Installation - 2

maudelion - this test B to ensure that there & © high resistonce
belwreh live ond neulraol conductors and thete condudtlors and eorth
A low resistance will resuil in current leakoge gnd energy woste
whith could delierorale Lhe maviolion ond be o polentiol fire hazord
The teal to sorth requres oll lomps ond olher rquipment to be
disconnesied ofl swilches and circull breakers cloted ond fuses e
w, Dhimmeler recdinge shovld e ol jeoswl 1 M

_—-ﬁ W ) = Lamps dasannacind
Swichas Soond Apgitancun
= — divrircksd
1] = brmrr et
[EXEE J
- Canagmist ual wik
e i CEunmstar
? conirol swich closed aivfaizank e
.-i"d‘._-
:—ﬂ'
e e (st

Polerily — this 1 1o eniure that ol swilches ond circul breciers ore
caphecled in the phote or live conduclor. An inodveriont connection
ol wwitchquer (o o neulrgl conductor would lead Lo o viery
dangeigus Wituntion where opporent (eoiotion of egupment would s
leave il Livel The lesl leads conneel Lhe [ive bar in the diveannecied
consumer anit 1o live jermingls ol swilches A very low resislance
reoding mdicates the palarity kb correcl and eprrotion of Ihe
wwilches will give o lluciuotion on the ohmmater.

N L
u.ﬂ’.';/ m_-;‘ \ Light mocke

“‘- .II‘
Al
e /
—
mmj;m Otvnmenor
Fusarity tnst

Hef: 15 EN 01010-Y Salety requitements or slectmcdl eglilpmant for
mrasuremeni. control aond Inbovolocy une.
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Elociricily Supply o Groups ol Large Buildings

For lorge developmmis conlaming several buildmgs. sither radial ar
ring distribulion systems moy be uied

Rodial syslem - separale underground cobles are lold lram Ihe aub.
ilation lo soch buwilding The syifem uses more coble than the ring
wysleny. bul only one lused swilch b requised below the disteibiution

boordy in cach buoilding
-ﬂ"ﬂ

l}'h'llrﬂ'-’_
/
L 3
T L I
gt £nd
b= il =4
Pkl diskitiuiion fbiock fany

Amg cirewl sysiem - on undecground coble o lmd from the sub-
slothan (o lpop in Lo soch bullding To lolole the sipply. lwio lused
switchis are requirdd below the dislribulion bogeds in coch building,
Cuprent Hows mn both dwections from the micke to provide a betler
balance thon the rodial system. | the cable on the ring |5 domoged
at ony painl. it con be isolotze for repair wilhoul joss of supply to
any ol the Suildings.

Dl il il bttt e e i rieem e i
Qitafs s dsn
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Earthing Sysiems - 1

Supply syslemme reguke o sblely dectricol eucthing lochily. The
maonner in shich thia s ellecled Wwill depend an whether the supply I8
everticag ar underground and the conductive property of thr ground
surrgunding Lhe natollolian. Systemi ore clossified in eccordance wile
g letter ceding:

First letler - fype of earthing:

T - at leasl one point of the wupply B drectly sorthed

| - the supply it rol direclly sarihed. bol commedied to eorlh
through a current lmiling impedonce. Nol acceploble lor public
supplies in the L.

Second leltar - stollolon eorlhing arrongement
¥ = oll esposed conduclive metolwerk s directly sorthre

N - all exposed condutlive melolwork 4 connecied to on eorth
provided by the supply cafmpony.

Third and fourth letters = sorth conducior arrongement:
5 = eorth ond meoirg| conductors seporale.
¢ = eorth ond neytrol conduciors combinaee.

Comman supply and surlhing orfangements ore
TT (shewn below)
TH-5 ond TH.C-5 [shown neel poge).

TT syslem
Mosl used in rural L e .]'.
‘arest whers e supply '
i averhead, An earth M b "~
Lirming| ond electrode m._h"""--=:'-1
i provided on site by =5 =T
ihe comuuthaer. Ay an
exiro iofely Teglure. g
residusl current device
[RED). generally knawn
o ¢ Irip swileh.
locoled betwren Ihe
melar ond comumer
umit. The ACD in Lhis m
sifualion should be
gl the tims deloyed
lype = see poge 398

.I

S —
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Earthing Syslems — 2

TH-S syilem = This b widely ned i Lhe UK, with Lhe eiectricily
supply cempony providing an earth Lermingl wilh Lhe mloke coble
Thiz = wsuglly the melal sheathmg cround the cohie. otherwme
kmown os Lhe supply proteclive conductos. I connecls bock te Lhe
stor pomt ol the areo Transformer. where it n effectively sorthed.

THC-5 ayatem - Lhik &5 o3 the THN-5 systlem. bul a common

vonductor w used for newtral ond worth supply. The Gipply »
therefare THN-C. but with o veporoled neutral ond éarth in the
cansumers melallation it becames TN.C.G. Thit system i ciso known
et proteztive mulliple corth [PMEL The cdvonlage & thol o foull 1o
earth ia olso o {oull to neulral. which ereotes o high loull current.
Thiv will operote the owerlood protection |[fuse of crcull bDreaker|

ropldiy.

Fusss gr mibs

E
E

e {4 E: e ll'.l'
] 2 poin
| ich,
: |
i Mator — |
I |
I Lo and
i . h-“lmﬂmh = e
| i
| Eanm bend 1o L
L ..-""-.—Fm']w Seaing crarmbsr
= Bl Franstenes and with 100 A fjms
] anrhnd I
& meiivnl hinh
e e
TH-S system TN-G-5 aystam

Male: Specififation of imlollation caoble belween supply company’s
sealing chomber and consumers unit - phaszflive ond neulrol
75 mm’. sarth O mm® crossseclional oren.
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Conneatiaon o Earth

Pages JB0. 381 and 185 show Ihol the conssiters eorlh conducior
Is connected 1o Lhe ndutral ond edribed ol the lotal Lronsformir.
For bidlow ground supplics this orrongement provides o path of low
résitlance lor on electrical foull. With on overhead supply Lypicol ol
rural areos. indnndunl consumers mutl provide o swioble eorth
terminol of eleclrode o shown on poge 184,

Unless wel the ground turfoce i nol usually o very good conduclor,
therefore ground cotloct is mode ol oboul +5 lo 2m below the
surfoce. In the posl thiy wos gocheved by =orth bopding to melol
woler ond g mpinl. Ginceg the introduction of plestic pipe materjals.
Lhid 1% ol courie no longer occeploble. Cufrent proclices nclude
-hurrinﬂ o metdl plote or o metal lope meih orronged over severol
square melres. or driving o melol rod clectrade inta Lhe ground. The
igtter % normaolly odequats for domoitic ond olher small-scaie
Insioiiclions. A some inslonces. the elecirede s houted oa shown

Boiow. Whalever corth melhod wied, @ low resntonce (o on elecirkol
leull & essenliol. The EE Wiring Reguiotions recommena Lhot Lhe
garth clectrade resBtonce should notl excesd 200 ohim.

1o menT min, aadh oo
\ N/MH’
i & ~ —
. &
.I ) ..'-'. l-“'iil:. "_r‘*_._."_iz-.
" ERFETY ELECTRGLL
i COMNETTRIN
L - -
- T GO
mi st —_—
. 07 & TN T TR
Inntalinten of @ heuns sarn sheeteds
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Earth Bonding ol Searvicaés and Exltranaous Maialwark

The Ialitution af Eleciricol Enganeers [[EE] Wiring Regilolidns require
the melol sheaths obd armouwr of ol cobles operating ot low dnd
medrem vollage to be crovs-bonded fo ensure the some poatentiol o
the eleclrical insloiation. Tha includes all melal Lrunking ond ducls
for \he conveyonce and suppori of ¢ectniol services ond ony olher
bare eorih continuily conduciors ond melolwork used in conjunclion
with electricol opplioness. The bonding ol the seevices shell be o
close ms possibile to the pant of entry af Lhe services inlo o
building. Other lixed meteiwork whall be wupplementory eorih banded.

18 mm™ anrth wim

,@/ poly

G il Emth v

Carth comeductor
Hrerrs ey yimill

~

Gas sonvice Water sonice  Eloaminity
pipe £ Burvies Gubie
Bonding of servibes ot intsks
Bt o mhted mi e,

M) whivdom Fritd \apm erdd gl
l\ (Corm b mue (el

PR —-— |
——]
i |

---1.-1 - -

; | e UL

Flascd | s

10 myn? parthing cabrs Eaitiérg bt
Supplamantary bonlrg - ! extraneaus melslwesk
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Light and Liaht Sources — 1

Light W o form ol electromogmrelic rodiolom I i sinllor @ fotice
and brhaviour Lo rodio woves dal.one end ol the trequency speclrum
and X-rays ot the other Light w rellectiod rom a polished fspecular]
surfoze ot Ihe some angle thol strikes it A moll surfoce reflects in
e number of drectians wnd ¢ semi-maltl surfoce respands somewhers
teiween o poljshed one o matl wurioce.

funple of Fwniencr i - Loy o e fiwrroesd s m®
Agle aol sl oo iy LT Tt 1] W sEatirwd pd e

N

st re Mz Light reflezted
mi: sulished nefee frem o ot surface

Lot i wmmwenad i ol dmt i Lhgn ki S sefruesud v
Bl FT bt

wbng IFrmsl ) e tam e
ey o b
—il
Pharts
o
Light pewiog thitagh

e e pay we ey

Uluminotion praduced Irem o lighl sowree perpendiculor te Lhe
wurfoce

E =1-d%
E » [Mumination oh surigoe |lus)

I = Hluminalion inlensity Irom source '[ed)
g = distance lrom light source Lo sorfoce |(m)

e f=all
P
Tt M
[Pigieilg tew SvouLeesd
tram a Tght same e

peirpend| et on Wi weit e
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Light and Lighl Sources — 2

Defmitieny and unriyr &l meosuremeni:

* Luminag: mlenuly - candelo [cd]. o meosuremenl al the mogmiude
of lumintncs or lght reliecled Hom o swiote Lo cd/m?.

* Luminaus flux - lumen [Im]. a mezaulemient of Lhe visible light
energy emitted

® llyminange = Lumens per square melee (tmdm?] of lus [ia). a
measyre of the Tight failing on o surfocs,

* Efficacy = elliciency of lamah n lumiend per will jim/w).
Luminous efficocy = Luminous flux output - Eleglricol power inpul

* Glore ndex - g numencal comparison ranging from aboul @ for
shoded lighl 1o oboul 30 lor on expoted lomp. Colculoled by
considering the lighl source size. localion luminances and effect ai
s surreindimgs

Exomples of ilummation jevels ond limitmg giore indices Tor dillerent
ar tivilies:

Actmtyfiocolion Hpminance (fux) Limiting giore wndex
Astrmbly work: |general) 250 25
itine) oo 2
Compuler room JO0 16
House 50 te 300" nla
Laboralosy HDO 1
Lecture/clossroom J00 16
Oilicest [generol] 500 1%
[drawing] S0 i
Pablic house bar 150 22
Shopafsupermorkels 500 s
Aestiour ant 100 22

* Vore: (rom 50 m bedrooms Lo 300 m kilehen and stady.

The Builging Requlations. Approved Documenl L2 reguires Lhal non.
damestic bulldings have reosonobly elficent lighling systems ond
moke uhe of doylight where appropriote
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Vantilation Requirements

Ventilalion - o meon: ol chonging the ol in oh encloses space Lo

* Prowde fresh air far respwralien - apprew. 01 1o OF /s per
person

* Preserve (he correcl level of oxygen iv the Qir = approi. 2.

* Cantrol carbion diomile conlent fo no more Lhan 01
Coficenirations obove 2% oft uhocceplable o3 carbon digxide ia
pamenout to humon: ang can be lalal

* Control moisture = relolive humidlly ol 30% to 70% |s ccceplobic

* Rrmove excess heal from machinery. poople. lighting. etc.

* Dispose of odaurs. smoke. dust and olher atmaspher
conlaminanii

* Aelicve stagnalion ond provide o sense of freshhesy - air
mavemenl al 015 to 05 mis is odeguate

deosbied lor cofilrol

Heolth and Softly ot Work, elc. Act.

The Foclories Acl.

Qlices. Shops and Roilway Premises Act.

Builming Heglalions. Approved Document F - Ventialion,

8% 59750 Code of proctice lor venlllotion prifciples ond designing
lar naturol ventdotion.

The statules providd the Heallh and Sofely Exctulive wilh gulhorily
to ensure bulldings howve suitobly controtivd mternol anvironments
The Ruildieg Regulations and the British Standord provide meosures
loi applicalion. '

Heguiremenls lor on occeploble amount of Iresh air supply in
buldings will vary dapending on the nolwre of occupalion and
aclivily. Ay o quide. belween 10 |/3 ol culdoor oir supply per period
con be opplied belween the calremes of o non-amoking enviconmenl.
Lo on sxlroet oo rote al 20 s par person in o reom dedicoled
speeificolly for smekery. Converting (ks o m'/h [divide by 100D,
multiply by 3600). equoles to 34 to (70 MmI/Nh par person,

Alr changes pri Yo or venliolion raote 13 [he peelerred criteria for
aptlem desme T & coleulaled by dividag the gquuntily o0 air by
ihe room wolume ond muitiplying by the occuponcy.

E.q. 50 m'/h. 100 m? oilice tor five gecsony- S0A00 % § =25 ofc per b,

Seanned with CamScanner




Matural Ventilation — 1

NMotural venlilalion i an economic meois ol providing dir changes .
a bulding: 1t uses components integial with construction such as air
bricks and louvres. or gpenoble windows. The sources lor natural
ventilobion are wind ¢lfect /pressure ond sloch effect/pressuie.

Stock «ffect n on opplicalion of convecten air currents. Coal oir B
ancouraged to enter a Bullding ol tow level. Herg il & warmed by
ihe occupiancy. lighting. mochinery anil/or purposaly locoled heotl
emiltary, A column of warm gr reesowithin the buomng o dechorge
infough vents ol high level, oy shown on the lotiowing poye. Ths
con. be very sieclive in foll odfice-type buildings aond whopping  moiis
bul houy Himited eifect during \be summer months dee Lo worm
erternal temperatores, A lemperotiure dilferenliol of ot least 10 K is
needed Ta «ftect mowamenl of air. lherelore o supplemenlary syilem
ol mecharical air movément should be considersd lor use during the
WOrmer 1EosonL

Wi premauin daginm e il il (4 e

ghawe I
Fegntea pre=ery L 1. F .
1]
- - L v
VT
W femenTm SManrach e Sl s

A AT

s ]-:F :"_..’.'f':_..l"i:
. I :l.-J“"r .
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Nalural Vanlilation — 2

The rales ol ow choage ore delermineg by the bulléing purpose ond
octupancy. and local interpretotion of public heallh legislotion. Public
builldings usully require @ ventitation rate of 30 m? per person

per hour,

Wind paising Lhe walli of @ buifding creoled o $highl vasyum. Wilh
provition of controlled oponmge thid con be died to draw or Trom
o roem lo ellecl ar chonges. in Loll buldings. during the winter
months. the cool more dense oulmge ow will 1end fo dnploce Uhe
warmar lighter mdide oir thvough windows or louvres on Lhe Upper
floors. This is known ot stock efiect. It must be regulated otherwise
it can produce aroughls ot low levels oné excessive warmih on the
upper llcors

Ventnotmn ond eoting for an geeembly boll or sirmtor: fuildng moy
be Qotweved by odmiiling cool esternal ol through low level convecton.
The warmed gir rises Lo high level extroct ducls The cael air intoke

id requioled throygh dompers integral wilh the conveclor

Ay g ol -—
L] |5 S|
-
i il
Lol e o
-— e ik Wi cammsy waitililun oo shibow
-t-;-—m- |
]
by alry
Fak| i w tirt=y
it b
ek crweson ;8 80 Dusen

f
’
#
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Wariiininn fer e meseiiiy il my pu Tiwsh
air et bl mmiiiees .
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Natural Ventilalion — Passive Stack Venltilation [PSV)

FEY conunt: of verbicol or neor werlicol ducltzs of D0 to 150 mm
dintneler, exlending Irem grilles set ot celling level Lo Lermiaals
above the ridge of o rool. Sysiems con be coplied 1o kilchens.
pothrooms ulillly rooms ond samelimes sanitory occommodation. mn
vuldings Up to four storeys requiring up o Lhree slocks/ductls. More
complen situctions ore betier ventiloled by o Mechonicol Assisted
Venldotion Syslem [MAVS) ter nexl page

PEV b eneegy elfsienl und envirenmentolly friemdly with no running
costs |t works hy combining stock effect with air movement and
wind possing over the rool It b selloreguiating: respanding to o
lemperolure dilfergnticl when inlernol ond exlernal lemperolures
vary.

ol

100 b 150 mmem St 65

Froedd mpnpcn
naa| yoriical on pozsibin

PEY m & dhweifing Mo

Ael: Budding Aegquioliom. Appioved Decument F,

Seanned with CamScanner



Mechanically Assisied Ventilatlion Sysiems (MAVE)

MAVE may be opplied Lo dweilingt ond commerciol premisey where
PS5V s conivdered inodequote ar improcticol. Then moy be becolse
the number of individuol ducls would be awcessive. i {oo spoce

consuming and obirusive with severdl rool Lerminols, A low powered
{40 W) sllent running fon 3 rormally locoled within Lhe rool siructure

i runs continuouuly ond moy be boosted 6y monuol conlrel when the
level ol cooking or balhing oclivity moresies. Humsdily sentors can
olto be ubed Lo oulomotically increoie 'oif How.

MAVYS ore acceplabie o Approved Document FY of the Guilding
Regulolions o3 on allernalive 1o lhe s ol mecharicol fom n eoch
rogm. However. balh PEV dnd MAYS ore subject Lo the sprecd ol
fire requictiony [Approved Decument 8] Ducting possing through a
lire resislen! weoll lloor or ceiling musl be lirz prolecied with tre
reslslonl moteriols and tre fitted wilh a fugible link aulomalic
damper.
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Mechanical Ventilation with Heal Recovery (MVHR]

MVHH it g development ol MAVS 1o include energy rdcovery lrom
the wormlh in fon axlrogied mopst o from botnrooms ond Kilchens.
The henl recovery undl conloms on exiroct lon lor thwe sliole oif, 0
lreah v supply fan ond a heal sachanger. This provides o halonced
conimilaes wimtiiolion system, obvieimg Ihe need lor venbdolmon
openingt such o3 trickle venlilators. Aport from nolurol leakege
through the bullding ond aw movemeni from peopie opemnng ond
glosing exlernpl doory the bulldng i seaied o mowimise energy
eificiency, Up te 70% af the heal energy m stale oir con be
recgvered, bul this system o net en altermalve Lo central heoling
A spoce heating ayslem a requited ond MYHHE con bie expecied Lo
coptribite signficontly o ils economic une. MVHR complies wilh Lhe
plternotive opproochey’ to veniilclion ol dwelimgs, oy deilned in
Appraved Documenl F1 to the Buiiding Reqiiation.
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Machanical Venlllation = 1

Mechanicol venlilotion systems ore frequenlly cpplied lo cemmerciol
bhulldings. workshops. loclories. stc. where the oir chonge
requiramenis are deéfined for henlth and weltare provison. There one
three cotegonies af sysiem:

1 Matwal miel and mecharncol sxiract
2. Mechonicol el ond nolurgl exlraot
3. Mechonical el ond mechomee| extroct

The copitol cost af mitolling mechonical systems s greoler than
notural spstems of ocir movemen! bul whelher uning gne or more
femvs. syylem design provides Jor more rebahie oif chonge ond air
msviement. Same noise will be oppareht fram the fan ond oW
torbulenice in ducting. This con br reduced by fiiling wound
atienuaters ond wplitters o shown on poge T74. Poge 18O provides
guidance on occeploble nolse levels.

inleranl somtary occommodotion must be provided with o shunt duct
to prevent smoke or smells possing belwe=n roami in public
bildings, duplicoled fans «ith culomdlic chongeover are olio
required i avent of faoillure af the duly fon.

Bosement cof parky reguire of
least & air chonges per howr
and ol exits ard romps where
gueiing occurd, local venlilation
of at least 0 ar changes per
tepir. Duplicole lonk Ahould be
provided with © fon folure
aulamatic change over.

LS DA N TR O LR TR
AR {0 e i e
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Mechanical Vantilation = 2

Fon msited venUialien sysiems supplying externol cy 1o hobilobie
reatnt must have @ lacility lo pre-heal Lhe alir. They mint ala hove
coniral ower Lhe ameunt af gir exlracted, olherwite there will be
excasdive hoat loks. A mechanial inlel and mechanical extrost
iytiem con be uied to requinie ond bolonce supply ond eminslan al
air by designing the duct size ond Inon ratipg specifically for Yhe
situotlion

A moy be exlrocled Lhrolgh specally mode light GiLlings. Thesr
p:ﬁn.il Ihe hegt enhonced aif 1o be recirculabled back lo the healng
unit. This nat only prowides a simple form of energy recovery, butl
also mpraves [he lghl oulpul by aboul 10%. With ony form of
recirculoted air ventdalion system. the ralio ol fresh to recirculoted
air should be at least 13, Le min 25% (resh mis, 75% recoculoled,

I lorge bulldergs where smaking I8 nol permitied. such o o theolre
O downwaord Qif dislribulion aystem moy be uted This provides o
uniform sugply af warm tiltered

Ductwark In olf systems showld be nsutoted 1o prevenl heal lotses
lrom processed olr and Lo prevent surloce condensolion

Hﬂﬂ“ﬂmmlhﬂ
oy plan e o auperrabing
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Ventilation System Hesating Load

When designing ventdolian syslems provision must be mode lor

the dispincement af heotl energy reswiling from the movement of oir.
This s necessory for manignonee ol Lhe building or room amblent
femperolure. Also, (o prevent cold droughls ond condensation,

Cold supply @ir i pre-heoled to gnchorge ol lhe same lemparoluwre
os the design dir lemperolore lor Lhe reom served. This will hove
noe reol eilect on ony ssporate hecling system ond con ke reguioted
Independently by o conlrol thermostiat. The follawing lermulo con be
used Lo establish Ihe ducted ar heoler rating i KW, relotive to
design lemperalure porometers:

Heater rating = m xShe xTemp. dif. [inl. - ext.|
Where '
m o= moss o flow rale (kgls)
She = Specific heal copacity of air 10 kJfkg K)
Temp. dill, = Temperature diterentinl belween internol room
o and exleriol supply oie [K)

Al Now sote by volume (@] % colculated o mP/% To converl 1hie to
moss air flow rote in kgds. the volute rale & milliplied by air
densily [P] af 12 kgim™

Therefore:

Heater roting = @ % = Shc = Temp, dill. {inl. - ext|

Far exampie. o room wilh tolal fobric gnd infiltratwon heot lotses of

3 kW lser melhod ol colculotion on poge 125]. with oir supply ond
temperalure design (octors of given below:

Fan (0.4 min

—
— Heater roting = 06 = #2840 x (22 - -&)
= 1248 kW
Hnater oofl
Alr Dt haates ezulmon

Trerelore Il the ducted air is required Lo supply oll heating nevds.
then 1268 kW b cdded {0 the raom Ioises af 3 WW. briaging the
talal hedl mpul 1o 1548 kW '0 Whe diutted mr syatem 1o provide
for the deuign room hdéoatl loss of 3 kW, Lhe dichorge alr
temperature [T] can be found by rewrilng the lormulo

Room heat losses = O x Pk She * (T -int. oir temp))

Or: T = {Room heol losses - [ = pxShe]) * 22
T = (3[04 %}2%10]|+27 = IM25'C
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Roping Systems for Elgctric Lifts —1

High tensile sleel ropey ore wied to suspend Iift cors. They hove o
design faclor of solety ol VO apd are usually of lessl Tour ia
number. Rapes trovel cwer groaved driving or treclion sheoves ond
pulleys. & counterweighl holonces the lood on the zhectric molon ond
troclian gear.

Melhods lor roping vary:

Single wrop 11 - the modl sconomicol ond efficent of roping syslems
butl s limited in uie 1o smoll copocity cor, '

Sirigle wrop 14 wilth dvierler pulléy = reguired lor lorger copooily
cars. U divertas the counterweight oway from the car. Ta prevent
repe slip. Whe sheove gnd pulley moy be deuble wropped,

Single wrop 311 = on altmmaotive for use wilh lorger cors. This system
doubley Lhe lood corrying copoacily of the machinery bul requires
more rope ond alio redocey Lhe car spced by SO%

Double wigp = used to imprave troction belween the counterwelighl.
dgriving =heave ond sterl ropas

e wren P § gl Fanitrii B v sl [T g )i mn i e
ek i
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Roping Systeéms for Electric Lills - 2

Single wrop 31 = used for heovy qoods 1ty where il 3 necesvory
to reduie Lhe lorce ocling dpon Lhe moihinery bearings ong
counterwiighl, The lood careying capocily i Intrecsed by upg Lo
three times that of undarm ratio, But ihe copital costs are higher
wilh increased pulleys and gqrealar (englh of rope. By comporisomn.
the cor speed 1 ol reduced lo one-Lhrd.

Drum drive = @ systam with ofe sel of ropes wound clock wise
oround Uhe drum and another sel anti-clockwie L i3 eguolly
balgneed, o% ofic 4¢t unwinds Lhe olher winds. The dhodvantage o
the drum diive & that os heighl ncreoves. thie drum becomes less
controlloble. Wmiting ils appicdlion 1o rises ol obout 30 m

Compensaling rope and pulley = used in tall buddings where Lhe
weight of the repes. in suspemawan will cause an imboionce on the
driving geor ond alve ¢ possible bounding elfect on the cor, The
compimealing rapes aticeh fe The underside ol cor ohd
counlerweight to pass oraund o lorge compenscling pulley ol low
lewved.
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Single Automatic Litt Control

The iingle outomolic push buttan system sy the simplest and lecs!
sophinlicoted of coplrofy. The it cor con be colled ond used by only
Dhe pirioh of group of perople ol @ Lime Whan Lhe NIL cor & called
te a llvor. the signol lights engroved “in ule” dee illumnated on
eviry lleor. The cor will nel respond ta gny subteguent landing
calls. ner will these colls be recorded and stored. The cor & under
compiale contral of the occupants unti) Lhey reoch Lhe required
foar and have departed the L. The n use Indicaotor 6 Now
iwilched oll end the cor kb avoiloble Lo respond le Lhe next londing
coll, Although the control system m simple ond mnexgensive by
comparitor wilh olher systems 1 hos s Limitotions for User
cgnvenlence. Il i most sbiled 1o light lraffic condilions in low rlse
bulldngs such o nursmg homes. smail hospitals and flots.

o]
e
i

oy
bty

LT iy ol B 0 Mg U s’ AT e e

LB e b el i i ai sl B SI1E B el 1
=allnd by DR aeapgEn P 111 ﬁ
[[HET SEg S

LA e sacarod. | wee’ Ml bachad off
Li o row bat callud by aiter pasian s

Raf. 85 S455-7: Lty and service tifis. Specificotion for mahil
cantral devices. ipdicalars and odditianal it tings, '

Seanned with CamScanner



Down Collective LIt Cantrol

Down collective - slores colls mode by passengers in the cor ond
those mote from the [ondipgs. As the cor descends. |amding colls ore
omwerdd in lloor sequente o oplimirc cor movemmnl, ¥ Lhe cor &
maving upwords. the LIl retpandd to colls made inbide the cor in
Nogpr sequende. After salisfying the ugheit registvred coll. the coar
guinmatically deicendd Lo answer all the lasding calls in flooe
jequence. COny ane caoil byllon B provided ol londings. THis syatem ia
mast sulled to tlols and smoll holels. where the traffic i mainly
belweenr Lhe gntronce
lebiby. and specihc (oork

Full af dvactwncl
eollective - @ wanalion In
which car ond landing

7 Fou calis are immediotely
H stlared o any nimmbar.
e witmy [ Upward and downward
intermeqote londing colis
19 Moar ore regitered from one
ol two dirgclionnl
B buttons., The uppermosi
ond lowesl fopre only
Em'— require one bution The
—— Il responds To calls ™
e o und pres huthess floor order independenl of
i Tl R

cafl sequence. frsl in one
directlion anag Lhin the
l B glher. It hos grecter
Newbility thon the down
collective syslem ond is
oppropriate lor offices
gnd departo o ntod stores
where Lhere HEre
mowvement bhelween
misrmediots tlaars.
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Paternoslar Lifts

A paternesier contisls af d serles al open fronfed twa-perzon cor
visprnded from bhauwling chani, Chaind run over sprochel whoets ol
the top and bollem el the Wit shaft. The It ks continuously meving
and pravides for bolh upword ond downword Lromnportotion al
people i ane shall. Paossengers enter ar leave the cor while It ks
moving. thecelore woiling Lirme & minimdl. Possengers will hove (o be
faely ogiie. which limils (hs type ol instollotion to foctores etfices,
Univeersilies. ete. I s nal

witable m buildings that

otcommodole the ihfem of e T
tiderlyl When o car reoches = ey ——
it lmit of trovel in one ™ ieong
direction. |1 maves ocrody 1o
the adjocent vl af honing Srpanes
chimns Lo engoge willh cor Lok gt
guides ond travel in the I
oiher derecion. In the :
interesty of solely. cor w i gt (e
apezd muat not exceed ' 1
ﬂ“l‘ l!l-fl- 1_
L
: L
Jeven | ey
8 i
1w b ! ]
[ i |
TH - [ : : |
+* el | "r“ | :-“‘-
. i R
S=—. T e—
==l
. il bllas @
P-:Hﬂﬂnm W & remilall

Polernostery convey oboul 600 perions per Mour. This Lype af lint
hos the cdveniage of cligwing poswengers to Beqn Lheir journeys
undeloyed. regordless af travel @reclion. Simplicity a! control geer
odds to the odvantoges. rexulting in fewer bredkdow [ by sliminating
normal processes o ilopping. storling, aneelergling =2 deceleraling.
They ore motl suited to mediomdise buildngs.
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Oll-hydraulic Lifting Arrangements

Direct otting - Lhe simpleal ond mosl elfective mathod. butl it
requires a borehole below the pit to occcommedole The hydroulic rom:
The ram moy be onv piece o lelescopie b the obsence of o
counterweighl, the aholl width |s minimised. This will sove
comiderdably on comtretlion coils and leove more ypane for

general use,

Side grting - the rom |8 connecled to the sde of the cor. For lorge
copatity cart ond heavy goods il Iwo rom moy be required, one
eoch side ol \bw oo A borehole B nol necessary. bul die Lo the
contilevel desgn ond eccentric looding of d tingle ram orrongement.
there are limitations on car s2¢ and lood caopacily.

Dwect side acling — the car & conlievered and suspended by a stecl
repe. Ay wilh wde acting. mitatlans of contilever deugns restrict
cor size ong paylood Cor speed moy be increosed.

Indirect side ocling = fhe cor i centrolly sinpended By o sleep rope
ond the fpdroulic sysfem n nverled,

(o = 1LTE 3-
b
b
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Ql-hydraulle Lilting Arrangements

Birect octing = the simplest and most elfeclive mathod. bul |2
requires a borghole below Lhe pil to cccommodale the hydroulic ram.
The rom moy be one piece or lelescopic b the obsence ol o
counierweight. the shafl width o minimised, This will vave
considerably an comiruclian coily ond legve mors spoce lar

genarol e

Side acling = the rom i cannecled la the side of the cor. For lorge
capacily cors ond haovy goads L. Twe rams moy be requited, one
eoch skde ol the cof. A borehole i3 nal necessary. bul die 1o the
conlifever detagn ond eccentric lopdmg of o amgle rom orrongement.
there ore limitationa on cor size and lood copacily.

Direst side ocling = Lhe cor ks conlilevered ond suspended Uy o Sleel
rope. At wilth tide ocling (imitations of contilever deigns restrict
cur sirw and poylodd Cor spoed may be inceased

Indiwedtl Qide gcting - The cir & centrolly weipended by o Gleep rope
ontd the hydraulic system is nverled.

Fawwr
(o) (2]
= = -
= _’“‘Lh
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Detalis of Qll-hydraulie LN Installailon

Orlgmolly, hydraubc lifls
ithied moina woter supply as
the cperoting medwm, The
Miin wWas pressiraed from @
contral pumping slation o
sarviee Vi inataliations m
several bulldings, The el
hydroutic sysiem hoa ol
presyure led by @ pump into
o cylinder Lo rowme the ram
ana Wil car. Eoch ¥t hos
its own pumpinq unit ond
contrafler, These unily ore
upunlly sitea ol of negr 1o
the lowest level served. no
more thon 0 m fram tha
shalt. The it & idegl in
iower rise buildings where
maderole speed and smoolh
acceleration & preflerred
Cor spaed remges tram O'F
{o 1 mfy and the masimum
trovel i Iimited o obout
2t m. The HIL s porticulorly
suitable Tor goods 1ty ond
for hospitals cnd old
propley homes. Most
hydroulic §ifis carry (he
lood direcliy Lo Lhe grouml
therelore o3 Lhe thafl does
nal bBear the loads
constiruclion 1 less
expensive thon or o
comparable electnc Wil
insbolinien

BS B455-10-2 provides specific guidonce for the tesling ond
examination al hydroullc lifts

See also BS EN 812 lor 1alely rulés applled to construcling and
instolling hydrauie lifts.
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Oil-hydraulic Lift Pumping Unit and Packing Gland

Upword movement - the ol pressures must bue groduuily incrzosed,
The up solenold volve ks energlsed by an electric current ond opens
ta aliow ol Lo ehler above piston D As the area of piston D
greoter than volye C. Lhe oll pressure closes Lhe volve and dllows
high pressure ol to low to Lhe cylinger ond (L the rom ond

Lhe -car.

Doewnwaord movemenl = the ol presture musl e groducily decreoied,
The lowering saienaid valve s energised by on eiecinc corrent and
apens allawing ot to flow baock le the tank Lhrough the by-pess. As
the orec of piston A is greoter Lhon ¥olve 8. Lhe reduced ail
pressure behing the piston ollows volve B to open. O flows inte ihe
tonk and the cor moaves dawnwords.

A speeiol pocking glond wilh several secls 1 required brlween Lhe
cylinder ond rom. '

11 s, pummp B £OrTHN
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Escaldtors

Etcolotors are moving tloirs Wied to conyey peopie belwesn floor

levels, They are vsvolly arranged in poirs les opposing directionol
trovel lo tronsporl up Lo 12000 perivons per hour belween them

The maximum carfying capec'ly dependy ap the slep widih ond

cofiveyor sperd Stordgned sleps willhs ore D0 800 and WCOD mm,
wilh spseds af ©5 ond O&5 mis, Conlrol geor i Iess complax Lhan
that required for ff1ia o4 the molor runs conlimuowmly wilh fesa jood
varigtions, In high rise bulldings spoce lor on escalotor is unjustitied

for the full heigh! and the high speed of modern lifls provides for o
brlier wrvice

To prevent the eiposed gpenings laclitatlhg tire speead o water
sprinkler imatotlotion [sze Porl 2] con be waed o oulomaticoily
prodice a surtoll of wiler over the well. An allernolive & @
trgprool shutter actuoted trom o smoke deteclor or ludible links

1o = L

Fifmpis g o
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Escalator Arrangamenls and Capacity

Eicoldlgr configuolions vary depending on 1he required level ol
service, The ofe.difectiongl Yngle Dank ovoidt |Aterruption ol traflic.
bul oicupies more Noor spade thon ather orfangements

& rh=Eross or Croaas-over -:rrrr:mqtmml s uved for mﬂ--'inq iralflc n
boath gireclions.
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Escalator srraigemanty

Escalotar capncity formilo 1o estimate the nimber & persons (M)
movied per hour

. 3600 % P x V % cosine d
L

wherei P = number of persons pir step

¥V = speed of Lrovel [mf4)
i = gngle of ngling
L = i{gngth al cach step [m)

E.q. on sicalaler inclined o1 J5° cperaling wilh onk peraon per
&00 mm sfep at 065 mi

M= 35600 x4 i;:ﬁ u O 8192 4792 peryons per hour
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Travelators

Troyeialors - aolio known oy gutowalks. potsenger conveyors ond
moving pavements They provide horlfontlal conveyance o people.
promy. luggane trolleys. wheeichow's ond smoll vehicies lor dntances
up to oboul J00 metres. Slight mclines af Up lo 12° ore olio
pasiible. with same o1 great on 18%. bul these steeper pitchey are
nel recommended Tor e with whegied tronsport.

Applications ronge fram cetoil, commerciol and store envronments to
exhibition cenires. rodwoy ond olrport terminols. Speedy ronge
belween OG-8 ond 11 mis. anp foiter would prove difficull for entry

ard ezil. When added Lo walking poce. the everall speed I3 Sboul
2% mf.

There hove been o number of experiments wilh difierent maleriols {oi
the conveyor forfoce. These hove ronged from stosbics. rubbare
compotiles, interioced steel plotes ond {reliiyed steel. The fotler two
hgve been Lhe mosl successiyl it devioling from a stramghl Tme pul
redrorch conlivues, porticularly inte ponaibil|ties lor vorlable speed
lshes af up le 5 M. Howsver. there could be o dahger | Bunching
ware g occur ot Lhe exil point.

b Lip m X0 m

krtirvale

Cogacty iS00 10 10 600 persans par ham
Typacal |relive et
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PART-D

6.Construction and earth moving equipments
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PART-D

6.Construction and Earth moving equipments

INTRODUCTION
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CLAGSIFICATION OF CONSTRUCTION: EQUIFMERTS

=

Cenpbrvitisin duipmissts oo he' ehosifieil, Dol mudy soy
1 Wanieaf Cupanian af squipwnr = fur seampls. marennl badoog functisa, maseral - Uraneporing
Pininet sy @kt
Om fhie kasds all lusciiias eyl il greupsd izl
[} Thewir Lnina
{43 Frowe mavers
ki Tructees
odb MntesisS-Hunilh g cindpmant
I Matrrizi -gumfemmy sy -

== e x

Seanned with CamScanner



v sk of Dperation of squimenl- > el
fup Bapwiamehe o fin nwwrsng, and bessning e matrdaio foend o el natorel dit eg-

pimjre, cadnuwibin, darth movikg Unichire compresses ete = —
NE'II:"W“‘ tmoid fur grocsssing Ui moterads, (b sexinple spgregats sencrass and naphaly
presductisn

ey Equpmmnis wisd for trussgorcing the precwsssd majerials
{d) Eypugmenis ueed oy plunng fininh matemiy
A Dazin uf parpss af jpupsmnt
() emeen] Piprprenie « Basthains mpagenent, Hainting, Conereting,

{1} Sgectad sopuigrememts @ Filmg g, ctdlor-dume, ot tmring luﬂmnn “HE| dan usEEn T
(1S

SELECTION OF CONSTRUCTION EQUIPMENT

o  For speedy wisl eesmomiin coostriading of & prjeet, prapes chales of oquigmant w of poimory
MTANTEAT e

» The groslen of preper aslection = further complizatod becaame i the wale cange of vyuipment
eserrmyresanliy diviutplie

v Fullming fustibs iies e cinumlersit e Baeing =l ehisier

I Usa of Existing Hegilpmant
o Wen the full mtifnmtion of Jiew soaipmetin e gis (ot jiognsis U oo, (1 ooy e
dealiiihle Lo v cpiptizg obd emiidiimen e i i egertion (s smnehp maRe Ejirmiive.
s Dipprecinthan coal, of the new mahine o Bl 1 be tiogh, wnd tsls wsilll tniie tie selng eest
of the gt sl Sance S ol ok of wark
2 Awallahility ol the Egnipment

o The oqiimreent which b shaily svnileble by the market shomld be scliesil for thr plelposs
ocnuug any ibediy b debety tuad akrmioe 1he sitrurtinn cudh, regalring ol beh eqiipmanis
Wil ale b dims sanill

L Use of Standan] Equipment _ :

o Blamlucl squigmunt is gty munsdoued b lesgs wubers and biies o e realily
wwildabilbe il madmwiely preed,

. Emprhd#.nh-dmrpntﬂﬁmﬂnnﬂahhnrdmh—ﬂﬂh

o Alber s wock i wver, Belting of styiderd syulpmant and il spice pacts is guieskils euiler
tham i cnmparsan s ren atendard e apeziafiesd aguipmern

4 Country of Origin p

C ilidhﬂ#ﬂ:ﬂiﬂuﬁtnhwm.hmmmllﬁlﬂlldmth
repnir et aud dnactme ool gnd ol U ssore G L ==ill boast v mekivnts scamemy.

P tmporied squiprmt, o poferadle ) mipoit fromm wifl SenRcy r-mrtmmhn#a
sirrgney enuntey Lo eeer P surdeey reaerves

Seanned with CamScanner



& Barabily fo Putase Une P Tmand e
- Jr-mﬂunaunrﬁdnlfhmmﬂl:-nﬂlm.lm-mnlnn-hﬂ-.—h
ﬂtﬂﬂmummnﬂumdﬁuﬂhm

o Obmolescence of Ui mashine sheuld vat be aviesinked

W Suitahility fie Site Condilinne

o The wigulpipo s slesulil sl the cobditions of Ehe lb, xeil, valey, wiorideg ewlitiane s
dlinie ol the L

9, ‘Sige uf Bapulpuwint

e Larper sqijiment fove Napfer autputs ay Pl loed, mu.ﬁm-rw,w --r.ully IFritey
than thit of sindler onile werking 20 ol =

v Tar hirues ipaigionert rensperbation b ste o graamfly Gl qntwulb (i con i
a=ifler nmp-n!.

. &mmmmmwmuhmhhﬂ Hewarer, lnre
alebmy arw pnually witiee -uu:ll.ltn ﬂrt hmigl wesking ooud il

o [iapdly oot &1 bevper dits eaummeend ol Whishe (el el avnller affEimaend ]

r o

A Verasvility
. .r-p:i'llh Hie ==iiniites polreisl shmdd be ikl 8 e ooy Qi e Tieockog ind ahis b '
ver esmterrtille whisoy evrr prezsillie
B Bultahility of I:nul:l.-.h&ur
v The lseally srsllabe sprrates anl beshudelios should ke abde 1 hazidle Uie salsied susupmi

v Specal egulpmu way Saew paisling perliiqace bul =g b dlleall o gee sepiised durjng
Toesk dore

COBT OF OWNIRG_AND OPERATION

& ﬂ-':t:d.-plﬂlur+ all tim argulgmaeni b el om of miening bn shiel mn te sililind 1lie e
el dar yunppg e egiemen

o Juss [y smoens by wlyen e epapment abpall e el 0 e preaerally e imsied o quﬂ,
Dond

o I ebiddd b tanded i [bos duws s gpclide Uss wpriabers omt
Followluwg birtors should affeel thy vosl of owulng and oporating.

fu) il st ol g, =bich isludey spulpmenl eost Lanpaitslon cest beading an
wnintdong charprs and pnataditem fie
ki Severity of seevice oot smdne ey 7o g
0 AMumber of feses s dn o pear,
i) Goakzy of Mahsmanse and nenin
(13 Topemase 0l wcipssens ot st end of sereice: b

@ Secvma fiembmpapgeor - - + = -

Seanned with CamBcanner



s Faolluwing cost constileies the cosl ol owning and operating. -
) Theproesaton cor -
i) Mamtenanoe & Hapnir con
Gt} Irreestmmt cont
ey Fuel se enrpy ssnashmption coat
{v) Lubrizating s oot

e o W T e e e i i e e i e .

Node: Suiaii mantewinia sl ropr sne) 3 00t EXTR of nretl] deprecintion et 00T b o e wnipe

Tetin s - Sobever mia
A S Unadad hife of eyt

e e i R i T T O O O O O A . B | el s . e o S S e O IR e - R .

ECONOMIC LIFE OF CONSTRUCTION EQUIFMENT

# A conaiructmn eigEmeit Mem b b el B, .
(a) Phryxical Tife = The putcsisial servics life sr time pivitnl, uf @n equipmant brfers whick it
physieally bessmes uuable 1 prmlisee o good o e
(b Weamiiiie Wfe = 1L js definid as the time periad srer which an squipnaent is sxpreted Ls
Tt e shile, with trmial rennkes and indistedance, for the porpes | i hiced, .
o A mochine zan e neesd fir loog pesiad (011 the end of phyamsi Bif) Gaeugh sxpentive repair
e mairdenanee el mxy ham sl f:ll'ﬂﬁ." Il | & dirrhrig w hich o gives e, Irml]ﬂ.-
U il Lot Smecating coat '

------ R I g g g ——— e T R E Y F E PR R L R LR e

Mk l-'tll-l-l. Wl ey il b e fomdd o 1 parind uf rerseemmil of -wﬁd il meaimine s g prafel feprs
ha sgupnaal o miweiss the camulaieyw Tirly sy ol speeatm a0
faimsuly the sessursls bie of ae whr-h Iu-l-n-,j_lijuq wul war hiing bl

E T R T A S L — e e e s mow B ool TR R e e

o Whan phoald th aquiproent be moplaged?

» U the sqguapment i opluced tee essdy, b will sxporenes eapital fose and o soo bte, tha
sguipinenl mighl hove passwl i peoind of genmomin ogeniaei

o e dwiime siiisk condider all revts enlnted o (he nwesrahip and eperntinn of Lhe dguipment
sl thir afiney which the ermupess wyn will isve on phese cosia -

The vosts to.be donsfdered -ngre:

L Invesimenl Costs

o 10w K Fovowd oot which wmoincannid i Uhe tinse of porchanig oquipeent it o s includes
suini sy rarsmiters medmive which éefimbion get modiliod aa -
Drvwatament toxe comprines fnd est whicly o foemmred ot U tnee of prisrhasing equipment,
wilerest un the money investel in buying the sqepiient . e pertainiig Lo the owaerthip
of the eguipmand, mvremer and storags. =

o Manwrey spentin the pureline of euipment, | irrested o bk werbd bring 5 retiirn in Saemma
of inlerest

o Upportunity of didning thie frwreet i lod diee te poidise 6f the oquipmenl amf mi the
reervery of this smoont sbmld be meds m e mschines Fmonnl

. Lﬁﬂﬂﬂﬂnmﬂmﬂmr—imﬁmﬁmmhﬂtmsmmiMFIMm

LT bt T0 w00 per youi ef the value of the eguigment ot the heginnieg of yrar

Seanned with CamScanner



’ ﬁnhﬁlml@;ﬁﬁﬁqﬂﬂﬁﬁh rﬂniﬂlhhﬂnﬂ-intﬂm
Case oL Whan Thery le 50 aaliaps enlon of the oquipmant

n
F-,.’I'—" = m

| 2
alers,
1 = Totnl initial ot
.. = Aomrags vaheg
n = Wil i yours
o e I
i | Ty 4] 0 N T
Larm H B . 1 = L3 -1.';
e el —_—
il | ; :
0 ' ;.
a4 .‘
[} 1 . 3 e
(b i pwe WL we sl vvber—a
Vales of squipment by year )

Cape 11, Whep there 0 mlvage vilon lr.i.l'ﬂ eqZmmenl The sroage ﬂ;'ﬂ:i.rr-piq;mmﬁm
1 W sivitn ol the veluss ot tha hogining of the Gt yiee gnil the eid of the Jist
penr drelded by 2

NoIN

i ok a Fiw

- % |
s

5 :
n I 1 | E

hllu.;;tuiiihn'ﬁui-rnhn
'l"h]u-uf-iu‘iliﬁ:ﬂ'll.-h' yuns

P-4
P g 53 Iinstiestn-y)

P,-—;--a—--: -
whute, i
I = Total vrigmsl conl
B, = fvarape walie
n = lofe 4 ream
8 = Salvuge value

Seanned with CamBeanner



- — __L_l.l.___l___l..__l________.______.--—r-—-';'—-——-_

Male:  [s 5otk v clune the bopsh wber s brrsed an Gtraght Sy @nprectabn,

e sl e i N i e R ST i i s, e bl e i et i . i R et .

£ Deprocintion and Roptacrwest Costs
o Whiti wie consldery the replmtmant of mjnipmart iL fe nessonnry 69 keow the sxlage willl
ol the machise amd the roplecemnnt st of & sl sgupmont

. hﬂmuduwmhmwwm reat = bl thir vl
i emet & equipmnt sviry

% Maintenunes and Repale Costs

s ftw npmssry be Savp smarssa veranle of maini spul TupEr contd wnpa e
whunrved tn thres cesis eeery yaug . *BE. "

4. Downtlma Cosi

o Dwiwsibie Jo Wie e ot o suebdpe i el serfiog ecoon |1 b astdofmng pepni
shwstnenn
o Mawitime imnds o mevease wiih ussge.

- e g S e R s o —

#ﬂiﬂﬂ?f.htm ﬂuh;uihmqﬂniﬂ-uﬂh H.fﬂ-:-ﬂl- (= FHEC iqnllﬂ"i
Rl Hc-.ull -I-uhtl i fwwe (TR of ihe timp e nebtdiivg i BEY,

= 0 o R — S =y S e—————————— RSP

N e —

§ UObgolesoenee Ungt

. Mmrmhmhmmﬂmmmlhﬂrﬂd-
im Tuscer’ pryifuesinn eemis

o (T afmmrworl Ot 0 N Ty o e oo Use produetion oose s rdaad by T%, ¥

© emmpared with the produstics st of se susbiup macba, wmummmnnm
fown o valom squil 1u-5% This o defined ve claiieeezuce fos

g 'nu- e, ahaae srvatages van be gacmed ondy by ﬁrmhnnmnfllhm#”"
will iwwer siingpiiel e e distradiliey of conitinuzig to v the abder szt

Seanned with CamScanner



o Primegry porpoee df 8 travter b e pull oropenh londs snd it may be used siet se s fa
mamy typpne of equipmont soehl se Fullidoger, stiewe]. dengline, hoo teneliors etz Therefme

o T viinedeced e one of the moet isgirtiol egilpmeits wsd i Indispesisnids us it of
cmatrecsing propests whethar small or bag .

mﬂ of Traciors
Traviors aro. dividod invo fokmwing typee:
¥ ) !mnl " . o
4 '
' A
Crmpler Tram "'!‘!l'ﬁlftﬂﬁ'
" ; i —
Twowhimi Trusdin  Paursidsbel Trantoe

m:m::tuﬁma:ﬂiﬂn
o In elictiiig 4 trictar. erveral fitors should be consilerel and some of tham urt enunsrwied
uﬁﬂln-_wi -
) v oquired &% ger magnitude of the gib, B
() einad of job for which it = 1o be need e oulldoeng, polling & ssapir, simoning lind wie
feh lrpe of loobing ever whish it le e operuts Lo, Bigh weetive wr' low wriHive alfickoogy.
S S e of ban red- Y

Scanned with CamBcanner

A — —



&) wmnthies o ol reaid
i e ol hiiv) e
W sl of baid prad
flih dgne ol ol b bid de mAir this jel jn comylpivd
Crawler tencter
. llll'-h'ull-lmldllnwkr.ihﬂhl-hunﬂ
o Cornler track bo i onilbess hoin compeetmg el steed lizki mude o stesl plates eonmesial
rrgesher Ue puis amsd lusdonigs.

o Jim il B e gy bermwy auniby s perigh piflies The paill whign
& Fre b Rraanr e preuidy hﬁhwﬂ#hﬂl‘l’l ﬂ‘ﬁmﬁ

M*nﬂ!mlmﬂﬁhlhﬂ-qﬂnﬂmfﬁhm-‘ii—-
mpptmt Wy e angins, I

. quwtnﬁulhmﬂﬂwﬂkqhﬂm“q-lmﬂ'“ﬁ-ﬂuﬂ
o i bl B e} fimm| i OHE 1 150 oo

- h-ml*nwhqllhﬁrﬁhﬂﬂﬂ!mmﬂmumimh
e w0 5N O a0 sl Al 3T emph

o 0 e Uit ol 8l (2 s (RS0 e 4 EERT e Sty apes 18 T sy svihech spres
focm W00 (0 9040 1N

Adiastiim of crawler Fariem

W) Mg e treicey o2t i o sperste i snll Pertiing toeh ve e ar ety sl
b I g syraie o vinedy famomme e fUblies Ieren map be momsy gamiged.
T g | I e e L ST S T e
Hid 1L lies promlion Pebiiiiod Semmune Wl lnesr presrr widde i Loushe

() Fuineg sarpary wid posesrfull o onn Sunble sevp diffioutt e

* Tha [ pivigiagen of & sfeul bpmmui sl sipueesd s[5 s ool o briiglnd e i $a higde
el ooprdin pe wbines s fglios apeerl, & whid wecien s peeclllioe e pulieng ulee ke
Vlor pgesed i st v thin B o S e Bumprulh will b dos rovsml i nppesstovsnty
The fnm pisipsri

T (o oe-rf e o - - sy e, el e e S o e Sk ks - -

" fir 8 m ot shem ryse i appied 1 ¢ bl e, et gl b R ot

y hpu—qhnﬂﬁ-u;m'mmhmmmmﬂm-inﬁ_.lh
wliba{ {rmssiit tinru adypleg fefits doestupieg iy med vimaull

* Ulamamful T Gt Do) 0w 10 guary 002000 w V5000 ien) Spgamilimg Hpae w18 T puerr

wluich b graerniy meve e TRHP

—

Advaningun af wheel Lesitorms "
L T e e T g
s ule 1 ity

1 HﬂﬂnﬂlﬂuﬂﬂhﬂuﬂﬁlﬁLnﬂhu-—-\:

fiiid T+ e vewl oror prved highways withont demagng the serioces,
fie] L cain epmie ey which sobes the operator Jes fatigne.
(W & el tractor B vy laedl i the Sillow g el ithiide:
ﬂ.'h“&ﬂ“
{1j Fust yotuirn
i) Lt nanl titln or nn sock
iy Lesnl wr Sewndill mnrk
Ie Ouad winderfbol eonditioms
Seanned with CamScanner



& @ & w 4

Tiestely  abows) 0 o wiol fur daggpey, WInE. una mﬂrﬂlmﬁ muﬂhim Wl =,
teerrl smwe pminl ar ser

l:-ﬂh:.ll satiwemls s Eoos Ui e et wxiemsniby e pfeeilia e, st i, dpl
izl

Wihet, & ilcws] it ettt 21t 0 Primiz sshiicl it 0 dnlied aa Proes G

Eowrr shmds o somel matnly e memveke serih and lesd ine tradli e et e s e
T, dbotade vy exzaands all ijper of wuthll oomns il S whibitiin jrie’ |sssiving =
T hintnir pucts o @ pewan sl funsae Kliaiemy, Cul Biom, (Npee ok Dy

Low of power dhuvll o slleciel I capamiy of [ib bypeer pmmel 3 svprased s vule sailess
Tiree shiieyln ar= sninvemsd i wenifable lh diivee Sz W BOB, 088 IET 0% UDS. 014 102
£ AT Gyt 401w

Ty of Fowsr Hhavels

]

Critwles et o e

2 Hubbrn prret mupeisd peer akal
Craw lar molnsd Ehovels

Wi ], b e et
N b o ey o et wpend
B st &= pevsmse o Ve and sod oo sarind foe meddy and suts groomd s fees.

Hinlilmr Ty msmmted Showels

ot mngtie g Taide s drgen. .

B fina iripher frawed aperels e uﬂ_hll far wmmf i w e woaiisihis m_nﬂ'n'-lrﬂ'ﬂ
M eanets covulbersble pressiivn s U madl atirlies Donss sillabbe s rond aid e Gk graund
anpiEE

Operntinnm of Shovels

Fupiirv, i eluieed wmmr_ibe (o (0 i siwtds 0 be wwrsyiioed
hmﬂuhnﬂﬂlhmﬂmﬂ!ﬂlihﬂlﬂnﬂqhul’huh

A pu antrathng frre s sppdivd thesitgh i disee ahidt aod at the sume tinee trnsen U spplisg

“hmmnpﬁmﬁﬂhhﬁﬂ gy the fare of the pir

I e chepih of e fucw fribied. the Seplls of 2uid imriﬂﬂ.ﬂ:irnr-ﬂhﬂﬂnh

peaabes the tap of Che les

“u.ﬁpﬁh:hqhHHTHHrﬁ“hﬁllthimw-ﬂhﬂm

pumitriting S uel Lesting tensien,
thtmﬂmhmﬂﬂllmlﬂflmlﬂnm the dupch 4f penrirotion af the

ﬁwmmh“mkrﬂiﬂ.ﬂhm.ﬁﬂhHhmlﬂihlﬂlﬁ-mﬂlﬂ-

abgwn the fome ol L it

Seanned with CamScanner



O AGLTIENE

-

i b o pinpenies ol I sewiim o dntey ilie bkt s i milelel s W
ptrmietwd B & Lnesil sa Dimglss

2 hr*nmﬁiﬂ—nﬂ'!-ﬁ—'hll-ﬂmpﬂ-ﬂrhriiﬂ
b il bt wid erreb s m— hy plan Gme eham W b Greral

v T of dimben o pibeemed by e ool B e

Silvwuinges wf Druglise

T T ¥ R T rem—pp— | p——

B IFH fan o g T | i e, P 17 L |y e o iy i)l ) il el e

LI st Rl i borod ] iy wns

L e e i et shering

» him“i-mhhuwh*mud-mﬂ
Trpe of Dragline '

1 Oypearmsiened englers Thew e ey oo mefl ml'mqﬂr.uwldmh.q |
s o 11 e g

1 Wby wor mmiie] Trgfiniee: Thim oot mperriin s futed et fies oud low spoed of h""ﬂ-
Dprratinn of Frraghme - : '

o Pcummiion i ssrhdl by gt sy b b g el Ak O i
e Uy drzy e B et lan o ! Ty

* rnhhhﬂﬂﬂl'hw-hﬂﬁmh“IHM"q I"'“H
ke

-

Wiuan e Sarven oo Biwd l—wﬁiﬂnnmhﬂlﬂ-—ﬂllﬁmlﬂ-ﬁl’hm
o Dt 4 hie wieneim the deg cilil
s Filng e vulet fapiong emimging e dapping o 1 ke fuplen BlSeel nily,

e i e,
-ﬁ;;‘.‘..-.-.‘;“-‘.--I-..;:;;“.‘;;.‘_' I-l'-"lfl-.lr-“
® bt [fe e -

[t wf Dengifiies

o Wik vee oGt of mho i winneprees p e an tha niipi ol the baziss |l iy
u.“-ilp-hﬂ.ﬂlluﬂm_-—lhmwh-q-h-‘.::
Vb kb smrtyrs o e vive o of Sk il Tvmyte of b bee 8 i g,
ko st o & dngliiee ' _ .

& Ducksn mr wenbilds m dis— —l-l_.dnﬂr_uﬂ-lin wiill Trw==-diidi

L ﬂﬂlhﬁlﬂh nral that g anli i swth wE santhy e “q."—n

o Sodii Sudy buikiie asn Lo penar sl puesiotiilg swver aish s dgaing sley oh g
b rosvel

o Nnwyobilp sabaty mey fon beanilliog Muiond =sh sl niliad shousien maberiale

p  Tipilim me dl gerime) s prvesl dossing o =i free Ue ol

(g e o Bk v, e o sl B o T st gy |

e

n.-ﬂumlﬂ-hmﬁuhﬂnujﬁ.—ﬂﬂuﬂiﬁmhh

= Youcitad e wnnie] Tl il HFI'*_HHTI'W'-'_I“ ) ) .
Scanned with CamBcanner



BULLDOZERS

o (i Rals Baad) y
Heew Aala
e R Til| Cioiva tuamn

e i

Ve Wi

v Mubldiagey sow sery affioopt sscantng tody B by Seal apdss s wp w08

v 1 i e pdiadly & hawiy sl adle it s esnrded n dle Sl ul 3 trasier This by ladc
itiaciigd b tho (el prnns (e anoerd) (om eoe oo B o) i,

v The wan el » helldoger & wndivaiod by Whe dengils sl Boght of ihe tede
o Dalldsmrrs sre cdssailied im U bawis of
{0 Punition of sngled

) Balleyseres I U Ehddn ool pespimilwtoe e e drvutjnn of movemmi. 52 jombes Lhe
eerily lives gl misl Bunsy Lo pesne §lics

Bl Ampls Do = m!miﬂeumﬂuiqhqﬂhutdhémmﬂm L gz
Ahe card el uuad B0 oee sl
(2} Dt o1t mmoniniing
o) Whirdl ieiiamiesd
) Cromfes mnudtsd .

Seanned with CamScanner



sdvaniagen of (he crawlsrmounted bullfogs.
() w0 diliver presier tresiler effon o =b, b o oy o5l
B0 akitity t= trwvs] o ity serfies
b whiliry e apeeste in sech foomatizpe, wiern eubiee tyres may g dsmaged,  achich sy
redoe (e oo if muslnininieg fon! peuts
W) wreater [latstivs boosuse o howesr pressey mnder e acin
il preatir lisevutuslilily mopta
Adbvantages of the wheskmountod Iralldazars
) Vighar tresel sl 0w the Wk e B s bW
ik -Hmmﬂwhwdmm&wtwlhh-ﬂnrhﬁ-m
(A pmuuwnwmmmmqhm
il Lems spaewter Litgis
(el Wity ke Lrwiel un’ hitemrey pesils withush dueissgini b suifos.
(1) Budedd un conirdl for raining and lowering Gl binil
(i) Cphile eneib il
W Wiilpanieilly somtrsiled
“Advaritagas of the Cabln mhﬂﬂiqliuﬂlw
Cal Siengein Le tnsall spleraie win) ot
Wl Eswy 1y vepaning
b Reduotun m the denger of darapnog @ mackine
Advanioges of the Hydruulically controllesd bulliimnrs
i) b pooiliees o bigh dewe goosgies o olodes b Yercs hlsdem b grounil
i) Akde te wasnialn g peeiise ssithing af i possriniof thn blsdn

o In adldithon 1 Fronvating ned heuling mewy other Banetinne wre slen perfreomed by
Bultdwswrs froms start to cumpluiion of su grajee Tiks

() Clesrrg lesd o vmber and vrprtsiie
it Dpring p tewperary roads Uireugh sscataine and iy wesk
i) Movirtg wartl bor fiand distemcre up o abuiz 104 5
g Py Letded trwctins wid acropers
- i) Levelting ovd mpesedine exrth il
il Dkl rvsehms <
1l Cheanme espstrustive s of (b -
bl Wb o Soaial e
112 Clearizg the lumrs ol bmrraess aiid stery plls
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Compacting Equipment

{INTRODUCTIOT

TYPES OF ROLLERS

Costpaction is the method of srtificially donaifying the dedl by preusng boil particles logsther
inte closr contact, msulting in the expultion of air sndior water froo:-the soil mess. '
fomnpaction 1 dong (o inerange the steengihoof on oarth 6l or an nm'blnkm_nn'.'

Compaction vefers 0 the method seployed by o compector o impart energy imte the soil o
pchiree compaction. i

Cowmpaclors mre designed 1o uee une or » combmation of the fllowing types of compactive
B v . '

(1} Eneading utinu-—'tl-!nnj_mﬂuﬂnn n-rrurr:;n.qiu; i
¥ Simtie welight = Presugre ppplicatjon
#  lmpent - E'hnfp'hlm_ '

W& Wibrefion- Shaking

S =
L L]

A= F' - Brannad sifh LamEsancot . Ehesp's Fool Boller, | "'-?_‘r:'m:r.fﬂ'lth. e r._ 284

il e
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s Shoep's ot milers mﬁmmmmﬁdl such anclavs and oosturey
of 43l and clay,

* These_canmed.compatt.ranulnr. soile such ne sand_and, grovel

* Depth of & Inyer of soil te be compacted s Limited to appronimately the length of the foet.

* They are uped far manipulation and compoction of plastic claye where strotification must be
eliminsted, sich s eluy eores in dams

v Shevp's foct rallers can be towed or self-propellad, ond its drums comsint of o exlindrical ghell
with prateuding Feet' which provide sreas of bigh eontast prosure under the machineg,

« Vet con bave numersnis shopes and verms sueh ps taper foot end :I:nh l'nnt'llﬂ! beer used
to dencribe ety partienlar feotures. . ;-

» [ocouse of theemall contoct pren of the lhﬂp'lﬂmruﬂlrhuquirullnfql mumber of passes
to pravide even vnr complate eoverage of hn ares of 2oil.

* Shaep foor rollers are alow, hive & very high rolling ruil._l:nqm_pnd _I.:hmfnrl: cosl per ami
- volume epmpoeted ia bigh, ' . 3 e

Emﬂﬁﬂi-wltﬂ H.uﬁur_:

" Smaull-whes! Ruoller

» . Sonathiwhmel Rallers con be aellpupelled or of the towed type witlrtmooth atoel roll suriaeee.
« These rollers may be cagsified Ly type or by weight

* Thase enllers ne effertive in conipaciing skl ar. salls, such a pind ernve]snd crushiod sione
oid they are slse effeetive in amoothening aurfoces of sib that Tiave beon rm::nm.ni by
tamping rafloes .

r” mmmummmwudmmmuhmrmﬂﬂnu
prevent odequate compotiion in the lower portion of ol

» Sl propelled catopary the moching e be o thnee roll {tricyele eonfiguration) with the frant
wheel used for steeving while the renr wleels nre pawered G driving.

* They tan be tandem tun rolle type also,

» Contant area bevwern the dewrm of the relinr and the surface bf the sall is 2 narrow etrip ind,
n o rwenll the giresecs fn the soil fll ol mpidly as depth in the laver increassm

* This type of soller e, tharafore. Timited (0, perfarmiimes such 2, to pampaction of [ty thin

[ avers, than s HHhe 30 i, Beproding an the Jre of the squipment ’

* e atpel drams of thaesalls mny be ballaied with waterér sand't mmmh.-..,
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n':'.aundmtitmhbnmnmlnmnmmwwﬂhd'xut

anml-ln—l'-jﬂ,lﬂ Eﬂlll.u'l -
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g by et
*l b

e o

% - Powwmisticiymed - Rullerrare: warloce- rn-'u'lllh.,.ﬂll:h gpply the-princiele of knvading sctian th
ullmtnmpmhthhvm-uﬁu. g : . .
~Thee roilers are W :

‘I’hl]r ear be nﬁrrprnplllnd or tn-:rd ‘ ml!inr hrnrlnd ml’r.t.

. ‘ﬁﬂn rollere woly an dend weight aciing or upen pneumatic tyred wheels 1 profucs the
cempacting =ffor:

v The weight el & snit mar be mesaared by ballasting.
(CH Thestargs tptsroliSrmarsavailable varying from 13.6-130 tormes groes waight.

=|.--:

Seanned with CamScanner

-

i
P _ N



Tamping Rollers

Tamping foot compactors (Fig. 5.3) are high-speed, s=if-propelled, noavibra-
lory rollers, These rollers usually have four steel.padded wheels ond can be
quipped with u small blade 10 help level the lifi. The pods are tapered with an
oval ar rectanguler face. The pod face is smaller than the buse of the pad 2t the
dram. As o tamphg roller moves sver the surface, the fect peretrate. the il 1o
Produse o kneading oction und a presyure fo mix aod compact the: soil from the
beltom fo the top of the lnyer. With repeated pussoges of the roller over the
surfuce, the penetration of the feef decreases wntll the roller is sald to walk out

— = =1 & -
= = — | — ——

Vibrating drum rollers are actuated by an eccentric shaft that produces the
vibrsdory aglion. The eccentric shafl need be only 8 body that sotates about an
axis other than (he one through the center of mase, The vibmting mass {drum)
is always isolated from the moin frame of the rolier. Vibmtions normally vary
from: 1,000 1o 5,000 per min,

Vibradine hog two menturemenis—amplitude, which is the measurement  smplliude
of the movement, or throw, and (regquency, which is e iz of the movement,  The venical disnance
or number of vibrations (o4cillations) per seeand or minuie (vpm), The ampli; e ribrating drem ar
tode controls the effective grea, of depth 1o which the vibmation s transmiried  ate b displiced from
into the sall, while the frequency determines the number of blows of oscillg. ™ ==/ petition by an
tiang that are transmiited in o perod of time. i i

The impazts impaned by the vibrafions produce presmre waves that set
the soll paricles in motion, producing compaction. In compacting gramular
material, frequency {the rumbier of bows In a given period) is usually the ors. -
kcal parameter as opposed o amplitade.

Compaction results are o furction of the frequency of ihe blows, the foce
of the blows, and the time period over which the hlows are spplied. The fre- -
quencyhime relatinnship accoents for the slower working speed requiroment
when uting vibrarary compoctors. Working speed iz importan as it dictsies

[~ how long & particular pact of (he fiTl in compucied. A warking speed of 2 40
et #Mﬁ" ﬁn‘;@:ﬁ'wlu wting vibrminry compacton
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1. Sheepsfoot rollers

1. Tamping rollers

3. Smooth-drum vibratory soil compactors

Pad-drum vibratory soil compactors

Preomatic-tired rollers
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Vibrsting Crrmpmatars N
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« The most commonly used miathizues hive & mluinahhmnp-urﬁ&-]!;ﬂ—‘ktnd muﬂh*m' s
ot & frequoncy of abont 10 He

+ Their main mode of compuetion it by impaet and lht:r ure wu-:l far the-oempoetivn-of-mont *
" iypes of sl

« Brcsuse of their fow output, they are used in confined svess e spacos, where their portability
and manmuverahility are 2 partioular advantage

Manunlly Operated Rammer Compaciors ]

o !

g * H
Ik 5
..! |

- I-III-I ||{'l-
=
i

I_-r'I‘I

CT

I

Ramines Lompnetor
» Mammor campnctors se ssllproplled in which eachs Blire moves them ahand slighty to'contact
new poil.

» Thees units range in fmpact from 40 1o )20 per soc ot A Empact rate up (o B50 per min

['-_' ﬁ;mﬁﬂ?ﬁﬁﬁ“‘m; higtilew, urea covered per livar, amd dopih of compoetinn (UR) m em.

Seanned with CamScanner



PAR-D

7.So0il reinforcing techniques
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