Cm&w TECHNOLOGY AND MANAGEMENT

LECTORE NOTES - B.Tech Firal Yeor — C\wwi L

NNV

ONIT-T"

Constuchon  pvoject manaamen«{' and 1B relevance — Qualihes
ofF a pProject Manager— projeck planning _ coovdination —
Sc)\eAuHﬂa - r")or).'J-oﬁng —bar chars - milestone chavis - cvhcald
Poth method CCPM)

Projedt Rvaluetion and Yeview technique Cegar)_-ce&’r evmyss -
UPJAHH? - cvash:nﬁ fov ofPhmum coskt — C_Yo\gh.'ng for ophbmumy
vehourcer — allocakh'on of yverourced,

ONT- T ]
W“'

CoNShuchan  euuipPment — Cconamitel conSidevahons— oy oy k.

eqpipment — Truck) cnd handling eguipment — veor dump pucfes —
Capaci Hieh of- dyucks and hondhing equipment — Cadewdahon o} trudc
Pmclud—u“o") _ comPa\c,Hor) eqpa'erjml—— Yy ped o} Cempachon vollevs.

ONIT-IV "

A

Hoishing ond earthwovie e4pdpment — hojshs — cyanes —deactovs —
bu! ldozevs - Wo\cle\r.s — Scvapevs ~ dtso.-gt;ne,& - chomshell buckess,

e e

ONVT— N ¢
P
; X - thers —Jaw cvishevs — 9yvato _
Concreting eqpipment ‘cvu evs =y . Fyratovy cvucheys |
gjmf:m)( cvurhevs — Seledkon ol cvu):‘nma qpuprent — scvvun)ma ok UJ
Wwe - tonerehe Mixevs - """"-“Y\}- and F\advx} of cancrete —

PR
ONNT -V
T

Congdwihon mekhod) —eavihwork—~ P£““‘}—~ F\o«u‘n? ol Concrefe— form
wovk — Colm cohon and €rechon ~ wﬂ,"y C—oh'*vc‘ and SQFQJ-"‘

ennneenng

R. Rojo Lekhary

Scanned by CamScanner



Bedd s 0bbedsddddddddddddtidddddda

CONSTRUCTION TECHNOLOGY AND MANAGEMENT

ONIT-T

¥ Lihat 12 Froject . Mc\r\a-.‘?em,anJ- 2

Pvoject 'Mahaﬂemnk 1§ +he avi and Scrence’ of
Converhng  +he clien€s vidion jnto veally ‘coovjing
effcientl gfech'uc/}r and Safely.

| | ov)

Projecl—_ AHQ_V\GL}QMC;I’)J’ od the Flam‘m'nj, mon/}‘on’r; anl
conbo!b‘n; of all adpects 9& a projeck ownd Fhe mohiakoy

of all JholSe iovolved  in it do achlewe Fhe /’mjée/}—hc,

Ob.QCHM Dﬂr 4 me. ound +o jfcu'ﬁ'cJ Co(_f}—-, 9 Z'& and
J v S

parfofmance .
Why Praj e Hat/\aﬁemen £

onjex_j— Manafémo} aim Fo  achieve majf;'iv)gc[ ﬁm‘/

b; Fancging envivonment, /)ersﬂ/c' and Yedouweed . The

Momegerent  principled ok planning , ovjonisig, Tabbing, divechng
mpHVQAy;/ Moﬂl'/-op'lﬂ;, C&mmuw'daﬁ'nj, .com}nl/:'-y and  decision
Mab“u\; a—{ﬁy ch in  badhonaf Fuachonal '))'fe, Frecajerent

o3 welt o projeck renafement, bup Hhelr Mensyement plloxpl
W) tonbiderably . The nSkS, uneer 7zinbie) and tomplexihed make

van

ijﬂj’ Hmljm'f' A M‘*}’W/l)’ 66 ad - FM

Scanned by CamScanner



*  CONSTRUMMON PROBECT MARNAGEMENT anp 11s

RELEVANCE

olf k-r\oole.clr»_, Sk s, dools cnd dt_clnnfw to e

L)‘V‘O&.J. f&\v\)g of cachnhed o Mmeed Me Y &.‘v—ﬁ-\' ve rarnyd o\f—

Hae Po\vHCuuLau( ?"’Oj‘e*

"P?PN"N9QNQ A,

The Aunehon QF ‘P\rojed‘ F’\‘\V\d&/’&f‘\&‘q;_ inehed e Jd—)rq,?

e ¥ vemant volr sov ke, e/M—z»LT&Uv?, dhe exfen) b}’— l.-.nmfl:,p

L » e-
HDV\""OYW\? Yhe pvogrel of fhe work cund =djurHng clem%'m;t_
fron He Plew. - _

"o

The elemenks bl- Preject Ahav\ﬂmrﬂ— Cydde o} ackvipeh &
1o achieve +he  prejed goalnr, .

Projed Groads

Proyect
Hanagement

* P\Annir\}

* EK&CMHV\}

¥ C,OV\M\HD\}

.
¢
o
N
.
&

Scanned by CamScanner |



4f
/ &

<

—
/

4 dd o

| MK& _Dlajec))'vd, l‘cLz.nHF}rinj yeAouvee) and 310{\!—)57 &;ch—%

Mwm&&“b@&@&u@ddﬁj##ﬂqu//@/}##‘ej‘

Project mavajerent aimg do achiae the Sfuked godls
of the pProject leoding 4o completed fucilty, by viThue
of Pbmm’v\? , e.xeCan} eaned Conf}vol'f'\} bhrme, fundad @\g humar)
tind  dechwica| weAourced. The plenning eSsentlelly congish aof-

Execulon congigks of allocakon ol perourced, Foalling execdia,
Coolinabing oot dind Cohvekng T dhe St -

Con ﬁ'vo\u"\; contish o neaJmmJg achievemend jo@bb,.'mfoy};n},
and VJO\V\'A; problemX,

The_ f?omninﬁ , execakng onnd »C::r]r}rf)]u"é eave E;yj—ovfm-_cl ona
conMnuous Lanis Bl 4me Som s oF Hhe projeck eve vealijed. :!
cer ewe berk clyw;sqé

—fYOjCcJ— F\Ab\a._/},e_m_e_n}- L'_r\o_‘)l(_,cifﬁ_ a.v\gL i}raah
in term§ obF their component Proce_)daA Thete ")rzx,e_)()eA N

be P\mﬁai v he \C'iv—& f’rac,e/&-_i Fro-f3 Cjn‘iHoJ—;f?j ?]a;rpf)y'rl}, executy

f
|
[
L
|
i
}
|
{

nine. hnoc&lefclye e vesA

Cpf\‘)'ro"l"\-? au«.:L- C'cS-\'P'\;) ond
Cfrojeq— {n}e.?ra.b'on Mama\jemﬂ-nh Project Scope. . . b projes.
Grme_ m‘o\v\n.,),e.rmzﬂh prc_]v;i— c'olls} Ma-v\a—jamm'-—}, f’YD_\'CcJ- QLA-&A"J)'
Fonigenent, pojeck. hitow) vehowvee ranejemant, froject
Cormmun Caon ‘mwnk,_.frbjcd- sk ho“'\ﬂ“)’ef"eh*'/ Projed—
| Procurement Massgement), '
ijgd— mawwn}- 18 WH\GU}' &—w m&%n} ~ Pvojeck Lo i
an dea -quou’") h’ C?mrl‘%'on' ‘PYDJM 7 AT §eTing inereshgl
(ormpUicaked Han Py have: erey been, embracing. eulile. diccpinay
tod incJﬁ—«J&‘L '{Y\CVM’y{y: l&\-f?o( Gurmg -o}— r"‘°"“’}’."ﬂ~e_ borice
ingredient of bhnging dopether (dend’and Succenfully execchny
Heer yemaing, even «Hu:w-j)') Ho ners  FeehniGue) ;n_mje_,z}\
Mamajement  ave conhnuetly being e ployed.
5

Scanned by CamScanner



*  OR JECT\WES

oF Capng \ ‘
| of TROCT 10N HANAG\EHENT;
1y Co ) l et
c MPlebing  the Ravik  thi, elnmayed budge ) anmd
Specified beme . o °‘"

g‘\’

Evolvin ) .
a 9 a Y‘e\ou-huhbq for H-’OL, %J.aJ.."'}« LaviEmanihg
J) Pxov{&'\a Lafe and  Salsfecto o

7 working condibong  for ai)
Fo_riormb( end taso¥keyd. ; e\\

|
TR
|
[ ”]

J

av) f]‘c\h:-r\a,' Sound decigions  at e lawert Prachcad
MoHqun? Pecple +o Pve Q,L Heiv - best u:;J’l;;q Fhejr
Capache),

C,V‘eo-.hv\j, AN OYMieJ—ioq 'f'kaJ—— Wovid +A o teawm,

W)

Vi)

|

$33353

*  QUALITIES of A  PRoJEeT MANAGER:

C.on8huchon PVDJM ove manafed &y indinridosdt , Dhose wavk

deliveys produck @) Services, which ave the Ufe blond of cany

ir‘c\»&*’y The Succem af a P)Tbj'ed’ Hiﬂ‘je/) en the @m;‘
=

o the prRiCd amiger:
The ijed’ Mranaqer 2 the b;n? Pin around wWhem Hhe wkbl&‘%
&VGoun: sedion yeudlvel - He 18 entruated Wik Hhe dmrk o} N
integrahng Hee ir\kvdésotfun;\vy and  inkev ,kof?_wq&%quf&}%:g
Undar cl\an%ni, enviyonmends for SucceXu| O‘CL“:’MFI'SL\"WM
Jhe sveubied oljecHvey. He onumed foted  vebponiil Ui md%\j&
" v of > ’sc%\-
aCcombeadilify for dhe Succer oF feilie ob dre project. ¥ (i
wiHh Ahe nadure oF dre ?thc} P =
yole) whickh vedled dhe Le}v« —
aJr ijed:' ;

funehkony mesy Vayy

ovgenisabional  Sehuf, b his

PAJ"{VM vt Bl n almost al\ J'rféé

Scanned by CamScanner



Ten velaked Yoleh of the projeck Monager;

¥ Fig—um:’,heac] \'O\Q; The FYOJQC*‘ mauna_?ex V5. Hhe ’egn_,{ and
s
Soc,la_( lv\aa_é aJ’ +he "Drojecdw M2 {8 Hhe S%na\c -FDCQJ Poh}.
(_‘0\/ Mﬁb\n} Aeo‘ svon 8, cevemonial -funchonf and Sym bali<
duke) . e g

* . LQQAQYShiF Xole.'\ AL a- I-ep_Aer, "'H‘\L Pr‘g'ed--m‘:.r\»‘}-er cﬁred——_v,

i“k";{‘und-\‘onm{ etloks "’H’vo&-j\n o complex web of
veAehionBhips - Creched W the FWD_\QOH OV?_G”I‘&C'HM) L,/!,
b'u-u\ehvx? a pavformance. ~ —metiveded Feom afF sBilled and
ewperienced - People nwoho collechvely Aote dhas challangeh
posed by Ahe e_mmfaw«w_na— In an&'sepmrte environments
er-cdwC— ’cwéevg‘v\\" \':. ar) e,.ssenl,-,.)\ ’YQ‘?/’”W‘J' -
 Succen .ond accompUs hmank- ol dhe ij‘”’" rmissyen, budt
" b doed  oMune Hor  Gresder Sgmifitemce N conducNan
K Llaison vle: The ?vaje4 Yﬁar\a:..j,e}- R S I
oubtide Hee OvFmmiSahon, deald  Loith HioSe achvi el
Wwhich Moy Wmvolve Corfnbl:)oréle—wc.-_ ond. contach WA Hhe
Concevned 7ovev‘nenan4— and non - YovErnmant of.hcmi&
Conbrack vendaxs), pm{—e.ssaonwbs o +r=r fcvhms aF e
| Condbsdkion inchobyy,

X ﬁon;)—o?\ﬂ? ro|e | (ﬂ\é ijcd— Mo{v\qev‘s —{—bm ,'5 on Hhe
F\&qhhﬂ.c( L:a)a{J-‘ln& ‘FDY "}:—D(l"l"‘g, "—"\H C:U)A lm?]mn}{yg
’hf"\ﬂ C,ose}- om.:l %_01447 f]anm'\?‘ and M0h1+DV'"g. gys)tm?

~ Wih a \rrdw o mbf"“’f-*t' ’H'\L ’P‘ﬂ{)“d’ J'e"-”? fo ffomql&
ASJ'HVY«J VW’B

Scanned by CamScanner



* ‘D\Sé}emma-l—or'.g rola

Th& fTbJQc»\— Me\r\c‘»’ar dVaanm}s e
wAevent  informakion geceived from external Souviceland

SR

'hnkv'.\év( 5‘;'"-33'0'13 to the  encerned pecpla N Hhe Loovk
Place. This -}v_\fnvmaﬁon may be wnHen or verbal, formal @0
infogmed: |

* -%FomttYSOQ‘S YOIE_I The Froje,a{— mq\qa.j{y‘ ‘ocks ad Ahe Rale

3333

mmmhhve —Hmud\f, whom all Communicakons ik ke client

Cov)  othev.

®
%
3
3
g
®
p
3
0
g ¢
3
¥
o
2
3
§
i

* Enérepvc’_hmr‘s ~El_cl- The projedt Mmanajer :,eeM and denhRey®

OPpovtunified o promole \\mrx.(gverf\g;nb ond needed change),
Disdurbance hﬁ_'\:{u'\’) vole! The Frojecl— Maneyer dedend

Pedpontliily Mmaintdng  orgenisabena hareeny % reholving
condficis  and dn‘a«ﬁ—nc%h; ordanisakions] behaviour on . bme,

He_ cpplies Correchve achon when dthe  OVgan Seban faces
'-.mror«l—mA— unexpecked o shuvbancs),

* ReScurcéé allocakion Yale | The grojed Yrenajer Ak
Mf:;\'-\;\v'*y for allocahiny fhe projeck vedourced ond meked afi

W which ave necessary do erduve e avaliability o adeg
yelouvees en Hre » This Y“o\e, alro Colls qur Aevdnrin). cnd

("\oﬂ;r’-(:h’\%‘ l:-l,\l?m and Prﬂd»{d'hr\a ‘G‘J'Mrﬂ— FeMource mnee ) . :

L .
CDVM(,HA?, lSSu_,M omd  Ludinew yelaked mebers, Loth —f
mHle and outde ob the f”jee* enmviyonment . e
f"‘\i Or?om'SA,HOV' on Ha.j'af Y\CTD'HG-.HOM .

*t‘z;i“;
i

Scanned by CamScanner

J“ﬁ

x
x

>



o "

OO asdeoobb0beeedddddddaddiidddddd

X  Relevance 63& o Project quar.

A pPrakical and wiefd C,L\edcu&—» ol derivolie atiwses

'-H)—_F'Dwv, He foundabion oF M'm;. yedehorships beteen
'H'\é, chiend oand the x—ca—éer; ond Fhe ,ﬁa-Aef and dhe
followers 12 Fiven bedow

X
X

*

-A'{"H*"'ucle—a\q open ‘PO&\'HVC \C_av'\ Ao' athdude .

Common Senfe— on akiliy o See dhingd od they

\(t’,n.ly ore and o prck Sendble, e.jﬁohva, 53*5’43)7*‘

Foyrvd xsowm

O}Den m~nclea4—ne/% Ean;« open Fe Newd |c:|2ﬁv5 Prochicey

ond  wethads .

Adeplabilily — an abilily 4o anhicipote and m‘ﬂ# +o
Changs. £

Tonvertengsh - oo abilily o discaver immsvabive. Shetegey
snd Foluhod

Pvucle,n#r yislc Jakey — a willingness ond abilidy b dente,
N\; ndershand viskrd bk nak 4o Me&,r,st) approach
N Y Umoise. OY vecklery 4nthian,

Toivney — a Fzirond open atihude Lohick vedpeeks ay
hutioan vehnel

' Cérﬁh\&'mmé'-— Lo\ very '&&onj ove\fh'ela}'\i oMM idtrend o
e projeckd Sucless, wher thaHsfochon and Hean,

woa‘b':“j - A SM"\‘} on'f—ﬂr}a_h‘ar) douwerdA ?9._4{
och leverend-,

Scanned by CamScanner



~

-~

¥  Project P]‘"’”;”g '-

Tt involves deacﬂnﬂq 'n advance. t-)/mé /3 4o A&'d@f)%
how ‘and in dhat oxder i 13 15 be clone iy order 4o

Fo U Y Y .

achiere the objectives. P/annmﬁ Qim® af deodnaq (fcm e

frture CourSe of  ackon, 4 Plan J’}-)omj’ Jhe tommiped
Cou¥Se. of Qebob. ‘

- In b”e’{' fg”"”””; /mo/m Jﬁeﬁ//aw%
* C"YSW’}W% OLJQ%M
* Co’/ed-mﬁ and S}m%e/hsmj ,,yﬁoymb
F Pevlopiny sipematie courie of ackier
torthin Specibied Consbaints.

7 Comfahr\} albevnatived dn Jermf sl ozjec/weﬂ
 feabbilly and confemwenced, :

¥ Co-ovdination ; |
TE (8 necehavy fo BU/\} r)loid“hzir ancz éDOVCL)\a_/&GLAe_uor}:
of Vayouh deparimenss and. Seehord . I3 vequirdd ap %a’em

574;@, ol torImunicakD) Jo fhaf C2ch . Jefwm,l_ o
% yole snd e aMistance do be

-_— @ = e

- . & M MNA e A s e

Qookion 13 aware o 1

expecked fvom sthers. KWV meedingd of C’-Ie/aﬁ/rw_n;ﬂ_‘

Ceapon heads it fof mansfement AT froxcarmsn fuf 9"\31
n#s . poblen

Fm])e\r coovdination, /‘9 dhat ]D/O‘ H/P”D lemg WIiYEMGJm'

- AVE A«'_S‘cuMeaL fov M”"JM’# dhe é"-"AJ’ ,‘.402‘4}"3'7.

Scanned by CamScanner



BOV s eb bbb edddddddbddidddddddd

¥ Sckealu.ljna
T 78 the ﬁ%noq q‘—Me fma,{ L:oﬂ:p/aqr}oar/vm Scadfe.

Tt Shevs +he a(amjzoa ond ovder of yayioud lonShuchoy
oekivikieh - I&deeb) Lottt Fhe Mfe&# od Wwhen Lo do it’

©r)
é’dvedalmﬁ o the allolion of Wrcd-me“r@ouw;
in  Lonceptual Henke, are bime aud energy bukin prackal
Jerke me lime, Space , qiptment and efgort afpled 4o
meteral - - o

(or)
Fhediding (8 the medaniol procers of dormalising He Phnred
Fundion, W!}nirg the &AVHY ond compledisn date) fo ach pare
(or ackvly) of- the eork In Sueh o manner Jha) +he whole Lsork
(or project) proceeds in a logicnd Sequence aud in ay ordevk and
Sysfemadic fanner-

X Mon:‘—/—oh'n}; .

Meniforing hedps Jo providing  feedbacks Fo Mansferment on fre
difterent Schediled  prefaved Carliey, in order Jo cnbuve Hhat the
projeck s progreminy ol per Schedule.
The beric objetive oF; ans M?’W‘bh'*y dusler, /s Jo monitor
projecs by meatarivg Phyficd popreM, losps and profits
a’m‘nf} 7‘317-&/4/ and fo hedp in '—/-4@")1 t’/;‘JreCJa'oe aehop < 7 ahies
provided data For Prefavicy yepsvis for Fanserment jofomatin,

Systers (MIS)

Scanned by CamScanner



X SCHEDULING
Sc)’\e_c\u.UY\J

i vH-\e_ Process of- -F-\-l-}-'.rxJ He wovk pPlan Jo a
Lime. fame. {nal{@,hké e slovt o comple hon oz-er:-.c,l—,

‘O\ChV"J‘Y - Tk odre Shows | Secpuzn-h‘a.] M&E‘dng’;\ifﬁ Mo"‘a voriowy ‘:—~

oachuibed . schedides one alro prepared g, cordretion v
redouvces  Such o Jobou )

Y Meodeno ackhiner -saend
‘”ﬁu-—mté ab vaiew shayes of fie ;Q:‘kwﬂn:ﬁ :;Z,A ;
o eocl achvily  can be tonitared Gith veference o e :~
-P\a«u\we;i proam,.\he_ . 3 Heve ave ey delakrs | Subeble CavrecKy~
achan Cam be hzken 4o jpeed ovP He iavk. =

The comdrucken Schedule i85 o donl Hoda tonbractor £
wed o Newwsge Bme and xecute  cchvibeld inma proper &
-kWC&- To PvCPare a:\ccmwbq ,sf_}\eAaJc,J’L\x_.f»o“jth— is &
J«‘V%M inke dilerent ackhubes @1 ofevehony . The Segpemce. 5{;&
c‘ftvw"v\% Corn e Aocired ey 'r'—ruaw‘\”\; ey nter— V&Jaﬁamkh;;

oh ey He CouAMr-H'w) refhs d aJof}—c‘:l The Contprehan Schedulds
Sexyvels He —F:llaw‘mi PUVPoSe)

T I%

o

* chbz‘m_P aveylodle o Rwme —table %%wiwr dhe Sched,le %
ound- W OFCO_L,", acﬁvffy, -
=

F provid o Schedide Hor Moribop Hee L&

K * o= ok

ok ewd _)...Jg,‘m} covrech e meshures | | vegquired. o
¥ pvovie for eafalishing oy, &
iding n meon) for EMaLlishing sud moinbeining

frovient - t r d

B ee ?@AJA oond PﬁoYiHS}o\.l, achnie), 5
¢

é

.

-

fo
Scanned by CamScanner



. ,~./w---u-vwww@W@@@ﬂ@’#@@”%d}%'anfz\;dizeg#%ﬁ//

% Bor chavis:

The bor chavt is a Pophiod vepreentnbon of a project and
Pren the fock Hiok o ibed iavf—:ﬂ\d—-’f\ on e« real — bme_Scaje
they ove eory do underthend and Vﬂ'}' Whefu] In yeviewlny pyosyen.
IL is one of the, oUert mathols and an effeckve Jechnigue for
r:mem.ll‘l project planning . There charks weve deweloped by Henyy L-

Loovid Lar T eund, QCCoVaL:vvJ]y, Mere ave adro dmedrmel
ea olf duvakion of

G]Oxn-H: dM'n'\J

ve feved to o) Gontk dharis. "1\27 Ruen on id
ac»}wwhd/()wjedr amé hence , Can be uA&FvJ m ‘?"CI"’L‘""‘J S&Tw}-e?& fov

woﬂ:—«v\.} .
TN o bar c/lr\a\‘v‘rk—, He ccehvikesy ore Shown 2b ;\oﬁ}OnM bars on
hovgontx] Gme Scale, Cheve Mo Shoavkand end  Jowbonld o dhe bayg
Cotnecide with the Umrk and Finish dapd of +he achvibes .

~ Let uS ceonSider an exarmple o PTC'OAY'J"!J on bar dqafh
inlev';f\‘c Mo comdbuackon oF an @guipment fDMgan-a,) ol faf
ol achvitg oA follous |
Achvihe) . Time Cch.y&)
Levvoud and elcava#ﬁ(pduﬂdaﬁor;) o | |
ﬂﬁlbﬁ mud — mat Cf{&"l Conagtr‘e) ( .
Falmcake  Shuberiny
Ctuf and  bend yeinfortement

i x S]’)U-H'evi’\)

5
»
Fix mr\}ofzemnk | - 2.
L
i

11

Scanned by CamScanner




Foon clakoq y E_SQLJI{PMEH T IQ_QUEIDAT@N

Lok

1

POLLL

23

1
|

»'
|

The ochvikes of C'Lakyc{ch and  Excarede foun dakien’
FDJUY»CMg Sho.,H—e'hng cmd  ‘Cuk ond Lend YEJVDC:)-KCQMY,(-’
Can Stavk “Snrr)qu-ane,ou-/)’y e H«m &—f’Jﬁ\f\’HCA one | fc"@fe

OF Cach othev. Thede acHuiher lre,.m} Concauvrent. ave. Shown
favedle{ lines or bary in J’kad\gvk

7iyﬁuuuumuﬁ;

Ack viky f’]ch Mud- maut(Leom CU\CYQJ‘E) CMC’”)/“ Sheavl o
wf“‘ffl&hﬂ} dhe ochwty LaJyou..l» ond QX-QANMt—Fouhéauhon

(_"1*?’?—9. hoo achnke) LQJ’\# i Seres C‘V‘f—clef’!d‘mi 1 dhe. BO\Y“»h

Charl one ofter Hhe other. Likewise, F;;( YerCovoamzﬂk Cﬂ\r)?}\\
only be deken pabler Placing rmud— mat (Lean conarde).

Cix Shubtering follovs the firing of reiorcement: There 6
C\C}‘;Vﬂ'ﬂ’é L:dm} yn Fen'e, ove Ska.,.m ore after the oHer |
“Pour Concvere? s the bt achvly which follaws HheAining  of *“\j

s.)\u,Hc\nnaL aind be,m} " 8€h'-’/5, 15 Shewn a Suel) jn Hhe Lav Chart éﬁ:‘
o

2 7

Scanned by CamScanner

?;?f/‘?/

e 7

=



Bor chovds ave Cary J-o prepare ond jo u»éav’ﬂm\gr Pﬂ“"rmﬂ"‘”’
ochieved ok Sike In yeApeck of- ang ackuly My ke Shosy on the
bev clhavk by ctme-\) o Colotxed: Une wndev the Plamnc,i by
o Une of Hhak schviky. The Progrem achieed is fenavall
Inddcated on e colowved lne ah « peveentete s Bav Chovly may
Hiercfove, be Lhed for Monﬂ-ovi;f} Ahe progrets of wovk .

Boy chexds Moy alro be thed for depiching dhe vehonre

- WG vermen i3 ok e cordbuchion TO-'-‘*-, e
o \ » 3 4% &asqe
1. |Layour and (7o 7
Excavekre [ L
D.| Place med —prok
(Lean concrere)
2, [ Fabricate 7
Sheo l-—}-e;n'r\} @( =
p . ' E‘s . .
4| Cok & Bend Vo7 rozz )
| ranfoveement ;
S Fx V&'QFDMMJ- A ‘
72 - ox S"'\Ulu—cv'*'ln} m |
‘q—' PDUY CDV\CV"C*& i 1 Il 1 l 1 ) 1 \
J__l 5 ) 2 3 4 & & 31812

> TiMme ((pavs)

Raov C_/lf\a\/')" 7C-o\/ COV\—SMMQJC E%Afomen,L

Ftvc«m"_[a)ﬁ o),

13

Scanned by CamScanner



% MILE STONE

CHARTS

——————
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T /8 o Proz:edurt,' For U,Hn}' né‘imo,k aJuL;Jﬂ o }de,,},% 'H)aJe oy
ol ave 'on #.e‘ ervidead peth e, toheye an;' aéjdﬁ -f‘n)ée.@rnpleﬁa,,
Of there Farbs will Jengthen the project  Eimestale ;wrless ackion 1§
Coakers. foral dadks ofF Hhe chbad path. a degree of folerance /3
Possible Ce‘}, laje me,z_) late Complelion. eark Slavt.ete) . ,Ea”’hr’ pr
analynis  coar carred  ouk by hand corputations, Softoare is now aveliable
do pesforrm pM  Gledakond. | k o

T"’é —Fof[ez.any_ .s‘k{).s a@ needed in cpm;

K Ligf +he ackvibhed emd velatsonships

X Create a SCtark néda |
Dvacs .avvows Kom Stavk node 4o fhe Airsl achu
Sequentally avvange all achiihes Bor ‘start’
Kepeat process frons, Successevs for alf achvibes
¥ Check £ thewe s any velabonship 4hat (< rm's.S.‘né,

rj‘) :S' noJc

¥ K e

Tn India, cPH ,'3. .ée,n; }narwh;é_r bhed for _f@ed ﬂ:a’bjéﬂum{- 4

Mumber of private and fudlc O9anisatons, we of cp providey -

meaningful  ardwerd fD Such  gueshons oy |
% what will be the tompletion 47"*'@‘ of the Prtjec#ﬁ
* TL there IS o« delat jn one achivilsy (510 He enh:

re ‘et~ -
Ip So, b4 hoes qu’,? ij e de/‘}ﬁ’cl?

of tohed- (s He mas €lonom, cay Loaty foy SPeed up #Le
_ P’zj'é'cf—j

needed louJ' Avoid tosty Sforage  for lo”ﬁ'

A.FFLI‘(A.L_—;O qL <PM Yeiulls in é’e‘#ﬂrcéc,
oll- projeck cosé - cpH

to have Potkeiady wohe,
Fenad >

Scanned by CamScanner




¥ Network Elements:

The o baSic elements USed in a Network ave Ackvity and
event ’.in:‘ adaln't—?qn, there Nece 3Saxvy, dummy achvibes ave
nboduced 0 Mmainkain | gic.. |

ACHVityl A pProject Cr%n };e, bYD)Céﬁ down {hb vaviou® achvitel
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¥ Loading, hauwling and A‘*”"f"‘} IS Aor*& vﬂvyxcvér% &) Lotmpared
‘o obher €qudprment
¥  Soiboble for Shavd havls ok youyh voods,
¥ specially whee a Shuttle Movement 1S Yequived.
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S -+l et o it 3 e
f:K CRANES FoR MATERAL HANDLING

a/J
_ﬁlmphﬂg, of ' SmaM do heaw}. loady , SVon
teol Pbile crane),

huck”

|o¢.;ewr\ﬁ ond: SU\ng
Come in May Fypes Such o Crawley —Mmeun
sab P”D}’dl‘-’"l vubber - fy red phesls,  FeleScopic jib crancd,

moun fed _S;,U,L-J;g crane) and focer cvanes.

MOBILE CRANES S
n @;‘dz Spreed projecd Shed, robile cranes proude the bedt /eans
for likting and Shiftng of Srall fo heavy loads. Thebe craned Cay
mowe over deve| Fyr, Surfaced ch weld ad o rowgh  teyyasnd.
Mobile croned ave of #ha followivg typed!
@) cCrvoudev— rcseented Cfm'rLM,’" Thele Craned w et f‘ / bood
ower /m}cif avea ,Hv,wby'b Hretr L"'ﬁ #ac,u and a)d Sued are Ghefed |
thile [,‘mﬂm»} /" Uﬂffﬂfaﬁd ‘9"“94‘"-'/5 %&Am’f'? O,LM Craned
 Comes m Seckiond, tIhich ave jomecl 6} Prh Conneclions - ,Ae“q"““}h/‘.
byt fomed Gan Uikt [cadd ower a vadid of Fo fo o et
- anr 1LD overeome *h&gfbuﬂcl OAW“D’) 7lD 7‘116 f‘ﬂc&'ﬂac[ -500"‘7,&
M ' . B
ik (Say, (g mebes lengHy) s abfached fothe fop of t5e end
oo+ The Fly=iib i gonstalky inelined ok 3 degrees offfel fomhe
‘M " bwn a')a, I/' ac}d ) ,}1 exfermoen: Wcm_wle.v j‘f',é Cvane. (an
o :
Ivo  be éonw/l—ecl MH"’\ ?-rué/mn} Crané. OVclni(/ne Cyrone é’)‘
H,”.;ni_ a_ﬁ’yopna}c alfaolmum‘d: |
(b) SLelf - P"/“"Cl n:.bl:@r 4"/}’54 thheels craned ). There Craned hoae.

?,—e,‘,}e,r moén[,u}y ébea/ hevd -.(u(/;«cy) and ave m W de rrand
and porsper vy lisht loads over Shor disfanced, |

for Shithrs !
ond vﬁ){ of F - [oadu; ol mediwry fo heavy [0ads . Sep
propetted  craned ton e browdly divided nbo Hhree categones.,

N
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¥ Shuk 5L craned fov ShifAns (mall loods ab-a diskonce, Wher™
?muné;l ObShuchon Ye-Shels the ufilhy of Fhe cvene:

X CGantlever—jib crane prondes Preater cleavance. under the Jib for
heavy ond bolky loads.

* ¢d&SCDFJ'C —31b Crane PJ’OVI\JRJ Me.z,;‘_l,}/f‘ﬁ- " a.cépdbvy_ c{y_s/-ﬂncgj and

helghs ok 145, TL-had greater mobility on yoods than .other Seli~
Pr"f’eﬂd Cvane) .

¥Tvuck MOUNTEO CRANES! There (remed are uJ—eJ for bbtirg—

meditry  fo feavy loads aer high and coide Yeseched, Swch ad Flativy
frecast  corerete Slab fﬂr@b m A L:ﬁh Pe _S'/M-(.um,
% Coledation of druck pyoduckon:

ExamPlel~ Cordlnchon of a milifary helipad ad-an alhhde of 2400m
Sewolves 86 000m? ((eose) of area extawabon in Sobt Soils This fobk i3
Is be lamplefed in 2o wovking hauwsS. The company entudred turth f;)a
exetuhon ot Fhe f2hk hos jroo c:b&eldl ecech ity an olhped of o mYh
‘under job condiliord - Tt alio holds thee) loaders and umzabﬂ//mqb),
: éne Jocder Can load jn Pocks aboot Jzorm? 26 excawated o per hour
The. demp Puck Gycle hime. for dispoSal of ertavated Mmaterialy is 35ming,
 This includes Friald of foadwy /7""1%“ [eacky fear; CM'S/"} of 2 loadery,
 bshmete the oufped of fron-end loadler 17 leadsy extavates Boif hoap
Into Serp Procked & defermine. af Pro¥imatels e nember of dbzers, Jeaders
ond a(r«cmpzr.r regu, re< o Zomf»‘/c/t Fne forf on /—:nc . |
Sofuben ; - @ozerk veguired = ExCwehon qonbly 8o, ooo =0
oofputfh X LovEivghour  220x200 1
I poders veguived _ Exwuetion/h by dgers _ No-of dozers x alozer s oy
. Loader oudfut /i, Loader adpi Tl

L A ) . ,
For each \oeding +ean ol 2 frook end londons bodivy Kee
Dumflevs = "]_2% = =6
Tobed dmpers vequived for 2 loadiy tears 52x4 2p2,
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# Compachon Equipment-!

The corpachng’ process increaked the deng'ty of Soil by
f&:‘ucﬁn} ody void Space conSolillhr on dhe othaery hand,
fncveayes Sol | Aams;y b, ve&;a}ﬁ Loeker VO1d). Condoldetion
| Is a lo“}-—)-e_vrﬁ P rocem S‘F‘)’ﬁqA over years, “}“?—V"-“J Compaction
C-Aﬂ4b¢ achieved I a few hour. C‘—omf?auhbf) (™ Pryoyed Leayh; 2
Shrenghh, Permeckility and compremi bility+ Compachng €quipment
Combine. thelv Shakic ufiﬁb with -}u-mpf'j’, vi bvehon), torpecch and: |
randing acHon fo Produse dhe dosired Compacking eftovt-
on equjpmnl" recwjyemm}' vane) wifh.- Soi | thavackensdies

Ovmfa%'
Othcl. Co mracﬂ "‘? e/“'mft“

.‘ﬂ-m Com?acﬁn; Q%fm#—cn.a\lae broadly M"ﬁ’" nto |
%i_‘)’q\mpﬂr\f foot e,
¥ Preumobe. tyred ve \lexs,
¥ vibvabvy Yelles
# R mpacors |
£ Plake vibrodors
%' SHooth Steed—tohee| vollers

Segmented pads and  TATPING Rollers

H J—Qrﬂf'rr\c}, voller corgishk of are 69 voae el Sitq
ceylindmita drvumy  with Yows oF Sheel Shads Iike sheep's foa)
mounbed en b AS He voller s foued ng"kk'a Cmdlef%dc}or’
e Shuds punch inko Fhe Soil and Com)?acl' ity tomping and
kneo«i«v‘g achen . C;eno,raulfx, he Com,ﬂach'éfl 9&’1 Covried out o a
depHy of (52mm, The Cylinder dvurm Can abio ke Filted et
LxJer(oV).Sand f add ext= L9 hd- Wwhile tompachng.
The. Corpuchon depends upon +he mature of fhe So'] and the
voller palsed are conbinued Hil the Aeel o rot d}ﬁ into Hhe_
Surbace being Lompacted - There are. Many Vaviehes ofv/umﬁrz;ﬂb(_

Yo
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YollexS- Thexe include Sheep's oo} yollevs for Compachng very cohedie
Soils, (:'O‘mpina -,Q:o}' vollevs for wmpacj-;‘n} Soff b/}“'l low o mediors
coheMieney, and. Jrd or medh Ae_fm;ol-u/ vollers for éomfacj'ina-ﬁ
?mnu,(a\r Soils, Specrally. graveld . 3n W,M Jef}’h,o]'mfgdfm
achioed i layers cith the Sheqa‘.f. /Do‘&.mller;fs 'mm//,o Cal o fhe
deply O fne Shid. Tamping foot yollexs are raked 19 ferme of Sfahc
loud @) -foct preMure ( feymed. e grond Lontzet preware) on the
Sojl - Suvface unibarea« . . o

¥ SMOOTH WHEELED RoLLERS -

vally Self- -propelled. The' Selb-Propeliad fmnderm and 3-wheel_d yollers
ove udhed for Hn;SHFn} Compachon of (o4ers op, o ISomm o Sard,
%"d snd woeder bound Macadam wred in bake couvsed. Smooth Wheeled
are e,mf]oyedl ]C.jr Comj)ad—'»ng b uminesd patenadl ,g];euau'y,}«l.ﬁ,
Surfacing OFe‘{aJﬁm-._SMquf\ Wheeled yollevs ave

W oY Loth . Varioua' J—yfd of- pllea“inc,[,.,lt
3-whee! Fandem The weight of The
"9 wr'th ater, Sand, ov f,’a_iym.
teight-and balledted cefpht

foll@.ﬂ
Jop IMIUS in voad
classifed edher by type or. y
3 -whee| Hwo axlel, 2 - wheed ,}—under; :;',,M;..
yo llevs G alve increared by

p ovpd OF Stabc
AYeE A{)}‘]‘ AjeA m g
Qc!(u&/ o 7nnJ A e Stakic tefoht of+ha ra//er 15 Iffma‘and
j-e. !S/2e

s a»ea'f]h/' cwohen balfaryed /s 20fonf « Tn oveer fo"}nd/;q,lt
mu e
::le. mMaxq . exenied, Fhere yollers A¥C a3o M;'rra,/fd !jr f}%@/—'}-in}
e pPre ' -
de minirum  leighk per linecor width OF roller. J-e, 60 kﬂ/wywdf'h
1
¥ PNeuMATIC RoLLERS; |
Pneumabic Tollers &, avoilable in 11'9hty edium end heavy L2ijhls ey,
Cémrédr Soil By a kneoding ackon: The weight oF the Eguipment Gan de el
deuJ:le,cL with \bﬂl/ffV)HHJ L,_}y;'n; toeter, Sand or Pl'a Jrory, and ,ﬁ!a Found
Prf/\/‘)urt‘; lon & prointained MMV’CJ 6} F’Oﬂh.,.unj Hhe ﬁ-ﬁ—"jbf‘ ok the
Lollor, +he umber of he wheelt, e coidtt ok thetyret and fre. fypre
Presure - The P’meuac, Jynscl vollers are. voted i ferms o 4y re Prﬁil«w&_
P fack prwuve) per wf area. & maayéf«no#ed’ﬁ\al-ﬁe_ [ood on the.
¢ o e A mpaction /< Pothble, where sb both
J—yrd deteymin

Yo depth #o whih o
oand +he l}m."— Joad are if"fﬁﬂ'ﬁﬂf‘ For Aﬂl‘)l‘tlﬂ./? femfdch'or)
e
the fyre P
neor the Sarface: y

weig

Scanned by CamScanner



3

Lood Reguiremen/s 60_7' Jawfad-:‘a-") at D) frerent- pep}ﬁ; ’

passes TJOR CHARACTER ISTICS MAX« DELTH of C L oad DeSdred

wvet(inm). (i bons)

) \ _ 4 :
L’ to8 : Ccmpachm j;,,jw 0o 'S o113
5006 Mny 2:0bo2'%

- Joo mrm - Yo b0 Yy

Ybo o CorPackny Bikumimen) B mey I
Materat 2o My 2y

200 MM -0

¥ VIOBRATORY - ROLLERS AND coMPAcTORS

—

Vibrokion jmprove comPacken and Save hme whery compared wi,
the Shhc ueight methed o tomPochon . vibrediond Selb the vim vler
i oScllakon, and there in furn drEnsmic vibrakons &b the So.)
vibvochons art induced by inSfelling rofehing e@enpic ceijht inhde
e yollev drum. Vibrakory Yolless Conbine the. Stutic befsht evithdyramic
fovieh . Moirm  corpackny elhork (s produced Lhen fhe Felonance
frequerc of fre yoller end Soi| toinade.

Generally, the vohng for the V1 braory Compastor s Stoted. ad fojey
a'f’fc"gfi foree’ expremed indond and iF 5 e nemenad S of Fhe
dypramic forcer plus Stabc weight  The- brehing freguency (s Speatfied
A c?des/minu}a,l/l‘bh’bf’bn ﬂwﬁw Tﬂ’f@.ﬁoﬁ; Jyoo fozoooc?daﬁr
pinede - Furthey; o Slow displacceptnts Speed  ofSay 2-5" b0 § bm/h prdieel
A bedter ‘W" than Speedier Mmevemes€ | o

Virafen, Lompackors érf: of vaviour Tk anc/‘ GEe)  Pede. prelode.
oo, drury Vieetory  pllers and farpiry  fool- Wbradory ralters . Thse
ove podely Lded for Lompackvy non-cohekie Soils, -
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% MANUALLY OPERATED PLATE Ao TMPACT CompACTORS T, |
TheSe are Lhed {for mpackion o Smadl Sireches | lce bove ond
fenched in o bl H'Mf foundahion wsovk, and e OPe:ch'LJ menualds
™ ‘Olaj-{ Compactors, Ukvzbonk are. provided by \'ﬂ&}nllinﬁ fwo
eccentic wigbl Yolabng in oppasike %AMOO.S avound.  Fhe-
Cenbe SF Irovly of plake. plate Compadon ave more ebtechwe_ o
?mn'ula\r mMmedevald, Whereal \'mf’ad- COMPAM are ID"F"’WEAGY
Cohesive. makerials, The &rmﬂ:lchn; feretor effort in +he r'mpt{d—(br)
-}—ampl'n;.’ Compactor /S deliverved 177— m‘ﬁ’? a heavy weight e +hen
dvopping i+ on the Suvbace of the Soil+ Theke Compackors are rrasty
hand opexsaked - Howewer , frack — mounted crahed Can alro be}m})rau’_&cl

4 provde a hee el hammey effec)—on +he So/l Suvbaces.

X Produckon owput of Roller compactors) |

| Yhe nature of Goil dickated thedype of Compacking equipmant Yeguired,

é ond: dhe a/r7 Jeﬁﬁn}}', which G be achlewed - plier he mey uipmant

s Selecked, it aversge culpub an e Glulided o3 trdar

n mg/hr: WSTEC

. P o
W= Wrdth Lompac/'aal PcrpaM ‘' ('Eyce)/_r(ﬂ)

S = Compacker Speed in Mlb T = Thickneny of Corppaded ’4}e;~
E = Job efticiery, fackor ; € = (ompachy fuchoy
p = Number oF Prved Yeguved Cw\n'a bom 4 40 &)

Th +he abience of aclual chta, '/ﬁ(oﬂy’at:h'n} /ch}m, an be aMumed

|
|
{
|
|
|

‘ | Comf’adf on

volume Vvokume. voilzomd. Izg‘:?;?
Cormoneadth Iro I-af 18 T
Sand I-0 I2( 18 1
cley Io %8 e /9
Givavef [-o (1> I<11 20
¢sthhed Shone o I~3o0 035 27

Cwa,l—e,r rejuvement  in I'hrer Pevhoqr:: c.,w_,"ﬁl,f- ol loose <4/ Jo be
tompacked Pex hourin kg xCophimum moishire. confent—nakrat mojare
C.on/.c,,.g
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ONT- WV
HOISTING EQUIPMENTS

¥ Hoists:
Holses ore oo Means o transporhng madericls or Pass .
el platfore . Makerals hoish

Vewelly by means of a moving e
Come in bodiGlly TH° forms - Stk and mebile medels+ The

<lahe version’ con8isH of a most or fouwey ith the lick phitforr

can b |evered fom +he Smodl Sechon raSt or cenhably
on ejther _Sr'cler &J/Mr'rl cin) Eﬂdﬂlfnj 4oLy

do roft nr.!cd', }}n‘r"} fo +he ,_S},u,;}:.w-e, un lexA
in which WMGYE Heated 25

Cikher
§u)JF¢nJerJ Lwith ﬁwi:fed
Mob:le horsH Mwﬁﬂ?
are. fHed

driven by pebol.
L lereyr O encloSed

J Can be of & @n .
one or 7P faman

of the canhlever

Gblever hoish é‘
paSSangey” hoicks , like the madeviols boish Gn S€

diesel , o elethnc pwofor an 5
- s
variely « The Gt Hype Conis

hoist cageh operatbng. on one Side. o Lot Lidel

FJouweyr; the alfernabive forr? LonMsia OfF o fasSanger hoist cage

OFEraJ*‘; within &N Erro{oh'n; foekr- T?r'ﬂ;r-'l‘ga_dc_ mwmgn}d_
Prose needed for matenal holst .

art Cimilar fo

¥ CRANES
condists of a yotating Shuckure for litting and lowering

Tt
@ Crawley He= 4.

},Dﬁéda}.pja‘y on Yubber hHres

cor

is a device whed for hor'sh'rf. and f[danﬂi rtearial)
ond  machinery - 76 (s wred fo facilitale h&ndﬁfzﬁ of matenals Such
4 Formwork , m’nﬁfcamgn{-, frped and Shuckurel Steel 1hemS: The uie
of cvane hod ﬁr&aﬁy inereahed in the CondbruchDs r'”ah/’}gva‘.e
mainly fo the need Mo raile e [avje and  heays Prelodrcated
Compenents often whed in modern Studuves . Craned are qvallable
in ditpeyent ranged and fhe Chojce. of fha Crane S gm o
Lachrs Such ad fhe eloht Of tre rrterials and machinee) tobe
[iHed , Hhe overali dimernen, the distence fo vhich ey ave o be

Placed, and fhe prevading Sife Condibo .
Yy

A crane
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¥ Corspuchon Cvanel (Can be bra:;.&l; clamifed Lnder o ”’“jbr
Cajﬁﬁon'e/i-
!? Jower Crane) ) r")'oAI/e_ cr-aneg

t) q0t0er Crane !

AN appeavance. mast of- +he foeer cyarel |kt be. bk nol- of
Sa%’l'%’&- Van'ou) '/7/965 of FoeRy crane) artlaua,.{'(a.é//& ) fhe mav el
ond: it IS ;‘mpoﬂ-an%— to choose */he;n"jlylj fover Cvane. for o project -
The fower Croned offer Jevexyed adianteged oler convertona cranah end
b is requived  Jo be familiar coith e difgerent featunch of the Four
crane . The manufaduved (alelogue  offers widful aduite Suh a3 .//%':?_
Gpeacities of dibtevent yodiis Tower Crane) are aualeble in o bgerent
-F/pd , Sized and (ﬁfm‘h\u. The /;'P/—Jk;ﬁ Cafadh‘d 'S one. qLo“Lt imfor}ﬂnf'
Selechon pavarmeter” beride) Ienath of yesh Cradiud) , merierars hoo k-
height abowe groond, and. yane posiFioning. | "
JowLy Craneh have  dishock aduén#a,m over ¢onvenkboal lathce boom
Craers or fpuk  Cyened betaure Fhe boors or Jib loors high above the
ok Site - The fower craned Tk @n place- i Joad anyehere w1t the
y;w!;u)s of opercdion  Loitheut interfering coith the Shakwe over thich 1E
Swingk. In addition, Fhe operader Can eithor be on crane. on (onrol Jhe
crane yermotely L inApurmentahon lowded on ’/"" !""’"/.‘{'? ';)wd;;e,
while enjoymng e evcellent view ok #ua load ond 1fs Suvrevndigs

all fime3

The whe of dJouer crane hos Lecome Synanymoud with mediury ~ ko high pise

Corshuchion, be & for buildngs or for brdgeh damsy, Cooling douers; cie,

o Crones o ke Fixed o @0 be mounted on vajls. Inthe lotiey cake,

L (s veperred o 03 Aravellivg foury crane: Sites with rulfifle fowey axanes
v tommen fhere days, epecially for ford- Aok

h o,aew.,h'on are vé
Lovrbucion  Preie:
_ Craned Gen be Clarified 07 Fop-shewing. Fower craned and

qJoue

Lotor - shewing Joer cranes. The main ditberenced are in the panney
in whidy 1hey art erected and dicmanted, and. in 7he. maxiroum, }’H’?
neighe-

L
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¥* T_QP Sc)')ecoina ")‘D___b._)@r CEE_M'. s g i . j

TE vequive o |onger durehon fo erect and ‘dismantte., but Hhey '
be erected virkully uplo any hejsht - Thete Cranes are Suireble
for ﬁ?eclz‘ur*ypa‘-orhf'yb—nlfa' lor prueh?r) * projecks ‘ukerc/ﬁoj, arve needed
for longer dusokions. The main park ok a bppical kop schewing crane.
ove —undercarviage, mast, operators cabin, schewing ving Jib and
Caum‘efJ.J‘b- TheSe craned avc u«!ual&'of— JM‘OMV} "7‘!’6 Y&/_SH? an +he
tovcrefe on Shudtuval  Steed fovndakions. Zn J'/\e.'}ra;.ue/un; dfower cvane, T
modeday Concrefe  blocks are whed in the bore fo provide Sdalbilihy,
ﬂmLCVane Favels on  heavy whee/ed boped moonted . on Awde.-M
all ot . The -frapefhry Jower Crene providsd éu—kr_g,,tec‘m%
Idibonal Clak [,,? (ovnier - wﬂbk in e form of  prodidar
ere»fc blocks are alre provded in Jhe Counterjib of fhe cyane-
Tql o
Top - schewng foer Craned hoawe a madt (a,ao@gaea %ow) it
‘ odwlar Jathee-Fype Sochord. The Mot is  erecked with J‘h& “wlf
m ar, ‘
other lifpng device fhe crane yiSed in height by addition of
" per Cvaned alro have Proution of [eleicspic

| .7
Secfor C’M()}One }7 wlq.v(J’J el Cechont  ave m_!'eg{tcl Ay\rc_l A&j},}-

%Mlorn; fame fhrou/ \ ‘ | | .‘

ol the crame iS puised. Schewing fing provde). the roteling mechanis

of the Lyone and. 13 lotated ot +the foP of e Mart juat below the

koo 7n e }oF-.Sde,uﬁﬂ; Jorev 'crane; on/y H\\eJ‘,'j,/ Fower Fop2 and
r7: L ‘

oferaJ—m”_s (pbin volole.

¥ Bottorr - Schewng —fou.ar craneS |

1t have height lirnd fohons aJM»ouf‘; ey (an be erec}eJ and dismontted

ckly — the YesIon #@7 are bnown 4o be  Self- ered-n; and
ey W Thele are Cutable for low -nse. Contbudion and for

oSt _efecHn;

./-ouav cranes alyo consist of
4. Botfors - schewn]
Shovt - Ferm  aSHPIMED

nd nb TEba)
S Chetan} Ying, 5d.w./? f’/wH‘DVra Ma At & J e A
Wkrcaw:a'fe’. /OCﬂJ‘GA neav e bm and LCrf’é #uLP’!ﬂAb and §!
’ SW:[’?:HWL;J.D the bart . Since ‘/“/l‘wﬂ‘} Hue enHre crane voleted,
yofete ve

4’0 o J’DP—S‘LM"""} cyané€ »
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X MOBILE CRANE

The.: mobile cranes have Hhoiv awn Prime. mevevs and, dhos, are
Capatele oF mcwi'? freely on the pyoject Siked. Mobife cranes
Come in a wide vaviety of demgns and Ca-fhohv)zw Cyanel Hypically
Consist ol an UV\JQVC,a\Vr;a?e,, an €ngine to  prope] the moveman €, a
boom ok an incinabon, ond an | Opeveddrs . Cabin:

The  koom (,DUJ;L be ether o |aHHce-type <hee) boom or a Felescepic-
Jype boom « The latice boom hay the edvantege O Cmplicty in iex)abr)
and, ConSequently, lowey cock . ITn ovder $o extend ov Shovien Hhelength
of He \eHice. boery , The Bbhng opevahion (& Stopped ownd Tha ‘-exJ-ewh‘or;
piecer (aMto Cadled 4he £y Jiks) ave cdded ov ¥emaved . The Wesgapic_‘
boom has the advankge of having o boem frak Con be adjulted n lveh
even ch.w{n} the hthrg opegahion, which Mmaked  faster When Compeoyed to
latHece boom  Shudhuve.

Mobile cyaned Con be either Cvawder— mounked or Whee — mounled Jafgnd‘,\}
on Hne &f\(dv‘\?gmzr){— of the undercamage - Mso, in conbost b '}a‘ﬁvm“e,))

Mmaobile cvane can be Wwhred for purposes Other o HF:*HP\} Such a4 EIC‘Am.Hoq/
‘(e dr't/?'\} ond demoliben, F Filed with Suidelle athachments .

1 {

f obile C rbe)s are (‘}\ab’mkﬁ}éib}' e Mmadimum h‘H’)‘r\} Caf?adb\-'d-%a_

op ey vavy ab dittexent vadii and inclinabiond - Zin all Fyped of
\ Dol ‘

er“"} chorter e Ir'ﬂ’l-in} vadi) , the greaker will be 4te I,*kh";

cvoned the y (a_fuuly mac}u‘nGA have a fixed boom ov JSib Ien‘gq‘i;, wheves)
[l . S'ﬂ'l =

Copacity The

o e sechonod (athce boom ov o JeleStopic
te high appdly SN0 L0 ke pached: T ombile. craneh ave
Yoo

o obfzin VO\K;“‘.’!V WVI. [ooA"‘,H'\'V'} Ca.f“d"}’ and eveh a _Sn*.)adie,v’
(2]
o for T

ot e by copoitieh el o e oS Thn pouer”
probile P

cyone : ‘ A

Mobile crane ton ke clomified iofo four: Pujor categerieh.

L_" rryUQk crang -

XL, Crawler Cyane -

‘ng KOU% tervayn cr’c'ma‘
' L, Al Herrain Crane.
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¥ TRUCK CRANES ]

The Jevey ‘dwck cvane ' Comed For fhatvel phat the -entire
citf’cVS/’udurr_' of tre Crane Corkishing of boom, é/nﬁng AT
w{?},(f and l0/9e,y'ajorfs CGlbin IS m;unka’ on e _ypmap ,;,th
Tragk  Craned are Stitable fovr Shork-terr; ”H’? Mf}nm I
orly, oand Shodd not be (orkidered if +he libting aMignmenls
e;d—e.nch fovr ’Ohﬁef davafon. "ﬂmcls'ooﬁrj /n Fhede J}’F‘A of cranel
cowdd be either lobie dype or of Feledcopic type . Teledeapic
boom Craned are vely popudar betavte of e Shovk hme period
w ' 1
mzu,-,‘&(\ fo prepave +he Crane ofor whe Ufon arnvad on Sife

) ; C Switable for sho't hive penadd Trocje Gome.
matf-?;'\ﬁ f/’l'\-ﬂ/f? fJQ_ﬂ-A% e ﬂy}f}) Mya_fr’ M ue// dA Oﬂfdb’l'c,

: oh

craned an daef toith ﬁmw s o s peeds of up 1o 4oEmh,
e 4[4 The cyanes (an J‘faw’l 1 J o
vom oped Hhem Ve mobile , but o be fully elpivent Fhey reed .
which m

' ratfe -
fivm ond level  Swrface PO Cohich 1o ope

#CRAWLER CMNES} |
Tt Aau& belfer manceuvdbiltfy and Gan bo quickl, ch- ted b
Iperent fo@hions on & frRjek Site . Howewer; for Shiftng 1o

pnither pProjed site, fhere cyanel Toguive a fuck or a padfer.

o el fo b Shifted fon one Sife fo ansther on s our is
one of rhe a7 disadrantoges of Fhe cracller Crane . parrihelers,
Sheye creane can wovk in dittiadf g3ond Q”C!"‘/’W" The Cranes
noxmally have lotbce bosr but- aye alro cilable tsitn feledepic

Lopm =pHe7’
¥ Kough—texrain Craned. R

have. high bl ond Gan work bext [f- combined @ith the
Z’;m}ﬂm ol o Fouer crane Thele Craned ave vevy Food in rouj/;

n condiberd and cheve Milweﬂl* relowtion of cvaned 1's needed .
:;»: 'Ze cwallable with bath e lathZe — and teleSapic —type booms
a _ |

d
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¥ ﬁl_l_—- TERRAIN CRANES !

AS Jte name Suggesp, ol —Jexvain Cyaned Can manpewre Fhroegh
Youh I o) welf oy PbUC ypa dy coith eade. Thede Cyaned aye
-}—echno/oﬂal.} Fhe rrost- odvanced of alp the mobile cranel 77\94
Come in bott (altice—type cnd  felescopic—tope boom ophans.

¥k BULLDOZERS]

ﬂ’? b"d{dojer 1S o verSahle machine. ZL cant be ubed for ,mow'n;_‘
earth over distunced uplo loor, clearing and  grdbing Sried, Shpping
fop vmoanked Soll, eXat/afing #o a Challow deptt Say Up fo 200mm)
ala ﬁme, ‘ pwé%:'n} ,s“cy%ﬁ, jfreaa&‘n; Soi for /em/&’y ayead »
rl‘PPr'Y\} -bﬂlb'e— Soé+t rock, end mmn}u,;ninﬂq Koagy. 6,‘,,//0/034)/)’ r)ay/bp//7
are hak Mmounted, hevererv thore arve. fouv < siheefed a/qjer: tosth
./oafge-fa..emd engine. The cheel dogers exert higher becvirg preduare
aA éo}vfayed to  Aack -dozevs _—

Dogezﬁf exGuate oand pudh earth with the help of a Shfr celded sfeed
Llade Fted infont and tonpolled &y fuo hplrardic Gylindens. tommon,
wed blodes ave o #ree Fyped. The Shaisht S-blode isthed for
foveord  puthing of earth. U-bleded have lavge Cepacity, and cve

whed for puohing  leose pterials: Angle ) - blede} .arﬁ whed for purhing

A Soif #o one Sie gather than /\a,u.brg & forwavd oh (s reguived in hitl yood
formabion ewting- A deger Con alryo be frtfed with o éaclc}me attachemen
for ¥ipping hord Soil and Yock, and a tinch for Yprooting freed, S kidding

‘ rals .
and heavy make ' ‘
‘ Aocda(@fja fo;c:b%iﬂ} Sofd Soi depends ufon the ergine Prver, Shresht-

Llinde Ofaciky ond doTrg distance

¥ SCRAPER: _
Tt Is The egauprent A'wmmonl}, whed for: .Scmﬁin;, loading haatf‘»«;
and dischoving inthuding Spreading (arge guankties of earts ovex
long  distancels 57 avond free km T Can Scepe Soils in ayers of
(Ser Fo Zocm in deph - Baially , & SCrafer hed & Seil Contuiner @y
Loo| mented €7 Jroo wheels . Tdiss injo e €adth abter the forwravd

Y
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.

Povhen of e tondodner s lowered, ond TF collecks the  earth
ah the Scrafer moveld. ﬁrwa/cl Un/oa&r? and SM;; fakes
plece m fon/mlw [»9766 baetks J&-eaéé M—Jﬁzww

WWJ in #he &:chmﬁe_ area eu,%;m ol qf'a. a‘mc/or
Plate chile fhe unit Leeps on f”oﬁ’ﬁ Scrafers camemmﬂy |
Sized Vovying fom 8m3 to som3 | Thart are Jwoe main Galegort)

Crapers e Atowed Soofers and- moforized Scrapers.

of s
* fmwed Scvapers )
These are  pulled by a.f‘mdur or a bulldeder @f:ué[g o} 300 He
o Prore © Albhough Hhe loading tyde. mey fate havdl glwo(or) |
Fhree Pinuted, 173 Fravelling Speed- (s Slow TS maivi Mﬂhﬁe,’
ver dhe mofovized Strafer IS (f-can Pl I Small
oves ond (an Somfe in heaty Soil aresd Towed  Scrapers ave
besb  Swited  for medium  distencel Lpde Yoo « Towed Scrafiers
3 é_o 300”)3 ' ; .

Capadty yanged o 80
¥ Mo(:ow%ed Sc __rgﬁe;c o
.Sewera/ fyfe) ofF rrforized SCra.Pe(s P hea,aecl MMJ;,

i34 {an‘ﬁn} for 1S m
include Single €ngine. Scrafer. dadle Er?m&

‘rements « Thete
~ Seraper and e,{elm.}m; Seraper:

ca 5;,,?/@ engine Scraper veguired o puther bul ldozer 4o provide.
the hecessary frachve force - &Wmu? ane. "‘eob-m SJ;&J
cmwéer Fracioy 15 Aubbicient fo seve four fo Hue scmfe,g
Cycle fime. of- each Straper

Cycle fime of  pubher

Scrapers  per /om}\uf 1
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e
b) Double —engine Scvapers are FHed wikh 4o engnel, one in the_front-

cmd dhe other In the Weavaxle. For Scrapers having Gipoclly 3505

and abovt) Huwe engined are prefored insiead of one very lavye.
equivalent engire. Althougl Are engine in the Tear providel afur
whee/ dhve, double-€ngine Scrafers oy reguire o puthar speciodly 7

fmrcl Soi! extonalons - Th e M},.,Fu,a nethod , Awo dadle enmne, !

Strapfers are wled fo mu,éuaLL;, load eacdy Other in fuve, /itheut-the
ad oF a fh,éhw

(¢ Blevuhn} Saapers orve Fped coith an &lemhn; mecheanisry  fov Seff-

[C’WV\} Due Fo +heir Aé&lf}r weight-, Ihey ave aj-a ‘54-5C“fﬁﬂ")’}")“‘M e
l«)n;— /"cw/—i

X GRADERS:

These ove whed to grade eavthen youd “ovmakions and embantmenly
to thaiv Fnished S\r\afa wWithin  Specified limifa éy trmming Jhe Suvface.
The \grecders  Coun adro be whed for forming. dikched, Mmixing and.
Spreading. Soils, backfilling ond Sayieying ovaund. |
The molor grader Is Jhe equipment mosty uA—e_A for M"‘#“"FL
Finiching o lovge cvesh. Mooy Grades Genevally have. engined up o
200 P and the lakest modeld ave * provided with bydralt cally
contolled odlaihments. TheSe aHachmen)? include an exCavahon blade
S}mr/arﬂfbﬂ'e/ b l/ds2er, Scarifler; ¥ipper and. Lac,k.hoﬁ The. é;lacle_ol"/’ye
piotor Grader hod replaceable  Cuthivg edged Thehe é[aau Come In Hak,
Curved and Servaked Slyled. Mofor graders ave fitped it arbialobed
bomes for incresking manoevvrabifity. Mok Graders are view availatle
with awtomakic Grode (ohhols for achieving fhe dedived  grading .
Gyading dishunce. of Soometes and clae gie opfimn sdput. gy,
Jistunces, Fark ebticiency  geks yeduced!

Disffznce in mefers 50 ([eco 200  Spo

Wt EM’I‘U"GW% 0‘7 | O 6 o8 ,‘O
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G;rdder;v ophrur;  oubput for ﬁ_‘m‘kbimj 'S meatuved in M%/ heao-
on the area kbeMs or _"”’7/’7044!’ on an [linear balis)
OuTPuT in M hous = WS- E

= —
W = Width graded perpass, § - Avs- Speed in )b

- E = Job effidens fachr

P = Nw&rb/’ﬂaﬁd (‘/'/Z) GPmdla)
ond the greder Speed for variewh Operahony can be faken tdor

Operation’ | Speed sy
Kough pradivg. G0
Finishi - Wy ﬁad,\ﬁ) | . é oy

- Ming VI s o N
—SPWV?’ ) iy

Sel P priding U tenge

BMILEL Culenlale he e veguired o grode and Fnsh ot
of yead formakan ity Lodth €qual Fp Hamee the coidit, of the
motoYr” Mr, '(,J{n; Lix pPame) of fhe mofor ﬁo’ader- Lorfth Speed for
Cach of the Succemne two pamed ad lerfb, g Emlh and Iokm)
MFeCH"d) Aume. Mmachine eﬁ—,’c_}mc?_ éé/}eé on operatrs SES,
machine (quvadeﬁfb'_cf and DOYH‘.’y’ Condifiot) ad F5U

Average - 9 xé +2XBxrx]O - 8 ko Jb

S —

2

Area. Jo be 7—;@&4 f&’ hour
— (oidty graded perpars x Hrerafespeed X Machine effiiency

-—

Nomber of passes

= WX Bxioovrody
6
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Nur;’l!;er‘ of hours Yequirved 'l'offﬂmic and F-inf}b 3okm la\} and B.N

Lode cla-recx — Tokld ovea - 30%[000%3?&[ - qqhﬂ
Aveo [ WS  [WxBXlooclxe IS +6

X DRAGLINE !—

T+ 1S a vope-opevaked boom filed cvame Fope rachine The_
bucket i Hwown ink the excavehon area, end the Cable ks lled
hook 13 yotuted, So +hat, the bucket gefs Alled by'gc}&p/h; She
Surface do be excaveted- Tk s uded for digging belew the. Grownd

[evel Specially, in loose Soils or mavshy and undevtocter oreay
tsitn Sobt bedd. The Cormmonly whed d/ra;r(.«“ne, Can o/Dem.l-e_ _M 2 deplt
approxvimately ;-p Fo A3 of ik boom Ienglh for broad Sweefing Fope
exeoneled wooVk J&s baom /enﬂ}h vavied Borm 24 4’0’36#7‘ and +he
ok bucker Capacity exkends for Vo Yd? (0380°) ﬁqyﬁga,osr@

¥ CLAMSHELL (@R) GRAB - | |

Like CLTD—?CHB SRS A YDﬂ’-—O/:emJecl boom -fitted CVane/lyﬂ& m‘acibhtxe, ;uw»}

buccleef~ The ?mb bueke) had fnterlocking feelh fo

mShell  bucke) had Tio Jeess,

4, sor( eShereod the clogmS$ '

{) ‘ [‘995‘9’?:7 CJVD/)P@J' Lorth thely Sided open Li'ke Oﬂeﬂ Jaes® on

These- [’ud"""” : éb&c(' and %eyea.kﬁr, dhede J_‘ac..r:?. ove closed ,57'_

Msc“ cf:m: ?;ff)'ar f; haulivg « Thede mcech:M o\"r‘e-'u)r::li’"”’f\/’

e maguia confined excosahons Suthod Shefts, nalis Sf’:

‘ —hﬂ i F;mow e dophy oo excauntivn Gn be V2P Z’“f:”

il ‘ ! Phe cket—
ol e Loon /6?17}/7. The ranye b he-Sige of fm'n&

1/3‘ f boom Are Gmlar fo $hese oF fhe rayne.

pnd (4 fength, 0652
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UN I’T-:\z
NI~ A&

‘C_ONCRG—T”\[G’ EQUOIPMENTS

¥ Seleckon of conwehng  oquiprent Gn be complicared
and. dikbicdt. The follewing fadors  are note wovkhy:
> Site chavackenshes Swh ad bondary cordibong
eqp{pmn+ ManoevLvre, pwvr&oq of !—emparq'v? gba,Lg
noise limifohons cnd other gebbickans,
= Equipment ovailalility ol avellabily of eguiprants,
whethey +he Conbracky aong hed equdprient -

— ' Continuily of opevehon.

- EFfet ol  Permanent work.
_7‘ Weether (ondibons,

~>  Tempovavy werks:

—>  Time Yeshichens.

= Concrebe Spedfctans.

¥ Concrete bcu{-cb;ng, and  mixing plant-

Purpose. for w&ﬁbma and rm;qn7 la\rﬂfe, q/uan%ly ol Concvele
Conshiuenls. '

Cp.Pac.Hy} 10m?/h to 250 n;?’/b

mobile b‘th‘»"’l}
PM"JB
X  Conovete mixevs

PurPoSe’ For mi xfn; _Smau'wnh‘h'aj ob Concvete CoVTSFH.lenB

Cu.fauly Coudd be Up v 200 :l/bqk}, for Smal mixevrs and
belureen loo and 3Jso 1/ba+a, for lavse mixers

Capaciy:

Come> o d‘,H-e_ran- variehe3  Sudh oy non- hH-mj_ drim Jt(tre_ and
bibny deum Hpe-

5& ————
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* concrete transit Mixers ! “

—> puypase | for #ansporkn} Concve}e "Bom ba{f.hma f’an{‘
> Copadity’ - 3m? to qm?

> Capacly alho dependt on the ?ermhss'ablé. axle lood:

¥ Concvere PumPS Stahc or pogtuble |

= Purpose For hevizonkad and verbical hqnspofhhon o]r large

VOlumeS 0!’ Concrete in Short dumhm |

= Copadly! Bom /h for ovdinowy, cOnwaoHon; Can bo in @xcesS o
o mYh for specalijed conshuchion,

77 Diveck achng pumps— an owtpub of up bo 6o m3/in Hhrough 22603
Ad.vevy Pipes » Cov\cwe}e Con be esAily d?umf-ecl upJ-o a d.,sJ—au-\ce. ol
Ysom homon#a.uy or Som Verhuuy

> Sqmeeze pPOMPS — an oudput ok up to ;_ep#/;; qumujh "—K e JeJivery
PiPhs Concrebe Can be eadlly pumped wPto o distunce of qom

koﬁ}mwy Or 3om \erpcally,

¥ CRUSHERS,

A cvubher Is a machine de,a,-?ne,_[ to YeCLLce ‘N’ge, m%
i Smaler voddh, Gravel, or Yock durk: :

Crudhers e, be wed do veduce the Size, or charge the
foym, of woohte Makenols. So dhey can be more eohily
&SPOQ..;A of- or Y‘ac”dul, or 4o veduce he Size of o Solid Hix
of Yaw rokeviedls (e in yode cvre) So Hhok preced o} dibkerent
composiHor can be dilterenkated . c_vushmﬂ i« the Process of |
tronsfevving o force aumplified by mechanicad advantage Hhragh
o Modena] macle ok o leculel -vad-bmd )roge*her more. Shrengly,
omd ves sk cle,l'orw%an move, —H\N\ dhose 1 dhe taten'a lremg
crophed o crushing Jevicer hold makevial behueen fuo povallel
o hn?e,,,p Csold  Surbaced, and  pply Cubbrcient fovee I-o )m'm}

e S [oce fogether lo generate enouth enevjy Loithin Hhe
A ur
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Mmakevial Lea'w?, crurhed So Hak B molecules Se_fawa,}-g_; por

CRachuring), or change alifmment in velabon +o Cdebovmakion) eads
‘ohhev. The eavlierk evushers ‘Leve hand- held Shone), (sheve dhe
Mjhl: of the Shne provided o boost o musde. power, uhed

Qaﬂ.mﬂ' a SH)'ne anvi)

¥ JTAW CRUSHER,

A T crdher  uses compressive fore for breaking of e
This mechanica] Mum is achieved by the trao Jaws of Hhe cvurher
of- Which one s H‘xe_i while 4he other vecprocated. A Jaw ox

!

+03?(€ CM\'\QY COVL.S;S}"& Ol‘ a Sef ol— V‘EY'HCA,( J‘“;,g‘ mQ_j'ou..\ ' kep’.

ond 1S Called O\Hi@l.;fau; while the other J'un Called a
SthaBonary : = |
o . AL, Moved back and fodh relabve. toit, lo}r a Cam or pifmon
Swng ) '
" 5._ . achng like o class |l lever or = Nukcracker. The volume.
Mechansm,

or Caviky behoeen the Fso Jawss
The movement o the Suning jc{w can be Guife small, Since camplefe
cruJ)'n'ﬂ-sr ¥ not perfbrmeé in one Shoke. The inerha m%‘drlcl }o cxuah
Hhe majevied, is proded by a veighted  Flpusheed dhak moves a Shafdt

is Colled He= Chu-”-n?'\j chormbeyry,

o eanirie molion ok casied e elesing oF he gop
ru.bhzr& ye heavy cLJ’r machined and hence need fo Le

r ~ ‘ .
w0 buaHy Conshucked « The ocuder fame_ is ?QHP-'Y&-U}- made df CM*—H?DQ
ey are yially Combuthed from Cark Slegf.

. L).S fH’\QJ’?M A
lina s cesble liners which ave Made of {harg._ne,sg,

They ave Fiied with repla

| ' d (a NI-CY

}eel, OF Nl*h"" ( o |
; , whuded in SechonS 1o Rohe Fhe proceis panspatf=hon £
usually ©° :

be heken undevgroud for carvying Outthe opPevekion),
e *D the boris of dne positen 0}_- dhe

alloyed Contivon) « Jaw Cyuhhery ave

Mhﬂ.ﬁ AV Cz{aSSfH\'»d on

spo.‘mg A ald .
o dne N
i ' Fhe Swaing Jauw is fixed afthe Lpfer fosihion.

per & The Swirg Jaw s Aixed of fre lower pasihen,

->DQ'—‘I7€ < . od ok e an i fevmediote
\ her ® The Swn‘V\) Taw s »
- vniverlSal Qrvsher ' Pos| Ren..

56 : ﬁ
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* GYRATORY CROSHER!

Tt 13 Similar  in balic Concept 4 a jaw cvusher, consishng ok &
concave Suvfoce and o coniwal hL@:{; both Sovfecel ave Fepically
lined with Manganede steel surfaced, The inner cone hald g{l,fam'—
Civealar moverenk, bubk doer Dok volote , dhe mw is gmgrm#c.c{
by an eccemtric avvangemenk : AS coith tha jaw Crusher; makeriel
Novels doonward behueen he fuo Surbuces L@'A} ,prorassim,uusbq
unkIl TF 18 Smadl  enowgh, to i ok Hrouyh e gap .bej—(.een 4"‘«.41-’0

suwhace) « & gyrabon cndher 1S one of the modin Fyper ok primany craghes

‘A Mine . oY ore ,Proa.ﬁin} P!cmé_- Gy ratory exwhers cive Ma’yn@‘td
in Sige either by +he pofe encl mantle diametey or bé Jhe Size of the
| ‘Lo ' S
veceinng ofeninp . Gryradory Crehhers Can be uhed  fOr Primavy OF ‘c"l”‘:‘\”}
v easred by the closing of thigep befueer

cyushing . The chhinj_acﬁon IS L
Hhe mantie e
-CDHCAV'E.. Liners (Gixed) mownted on the mein Fame of he ¢Mhef. The

A o on the Lotom ok e Spindle
gap is opened and Uosed kb an eccentic on e 56

‘ndie The verbi{ S'fiq‘dlc (
- verbBeld spin { fbﬁbrml-e. 3
¢ AveA fhe cemb-aJ .

und | 113 omn axis: The croshay illuwstraked (S a shovt-
fee o yolebe Aro e ¢
habt SuAPenJ@J spincl/fe. fype .- r eaning
S 5

s the. main Shabt dekisa is

Jnf'ancl Yhed- the ecccnhL FJ.mOurn}-\'-_cl cbove the gear

sw]“n&ei. “’:’::’de)mn hod ngef:cie,& the lr’:'n;. shad+ d‘.%,;,ﬂ in which
The Shof*-P\S a : : N

Fhe ecoenbic 15 moonted below mﬁeﬂr |

x TMpACT CRUSHER! -
- Tmpack force i “}’c‘i fo crdh mefenad, .
> Mateval toil | be c,m/ihec‘ lay fhe iﬂ)f)ad—f?fak, and _mLouna
+o fhe blow bar OGaly abter bef‘nﬁ Crudhed .
- The Space Lehoeery votor and Fmpac}f Cuwbedn Can bo cméwblecl o
order fo  changing  the Cridhing degree .
protessing Copacity - 30— Beo b/,

ppplied Pakevial ! limestone., prumite , cood, Slog clay,

57
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¥ EQUIPMENT SELECTION:

EQUWPHENT SOVTABILITY |

> type ch e_q,u-ipmen}' Ccnjnclavecl Suul-o&:le, for Hna task.
—> Moke, models and Sizer of &Pec-ld Purpose.,. ond 5enu¢.4 PDYPOS&
Cquipment owelloble. tHhal can handle the Fas k. |
- produchon c,a_PaJ, JH 4—7 Sevwcenbdlb CondiBon r.mc] c:‘e(nvevk dHme ol.'

—> EQuipment ealveady owheA 'dyva"he. CDﬂh"ad‘DY USEFane.sS ol- the
Svitobe  Cquipment  avallable for other ond fukuve Jz3k3.

TASLK CoNSIDERATIONS!

N

Nodure of task and SpedficahonX.

Daily o houwrly forecaat of Planned Prodockon,
Quankl of Lerk and Hme allowed for camplerion.
Dishbubon of werk et Site.

N

¢

Tnierference expeded and i""l'e‘d&{-’e"dence Wirh Other dpevedhons.

SITE CONSTRAINTS!

A—CC@&S')L“;"‘Y »"o lowm‘mqheu\/&fob?h'}? ok Sie. ‘
N\oﬂdn} Space vesnchons . Y
J

Aitude oand  westher Condibens.

N

Nmﬂ:«‘ﬂ; Sectory and wofh‘ni hqus.

AvnilaLilily of locad vehouvced of manpoer, metericls & eauipment-
Avedlability  of equipment hining  yepajr and ewinterance facilities
locadly, ' SR ' J
= Ailebility o Hfuel, o) and |ubvicanh.

MAINTAINABILITY

Vo

> EoaSe of ¥epak and me)F}-e,rm&
~>  vender’s after- Sﬂ—'e Service, TE’PQ"UJ-‘-PQYPJ end maintenance..
Y - Availebility of Spave paris.

—9 standavd: Relon considevahion.
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¥ OPERATING RELIABILITY

Morufackarer’s ¥eputation.
EQuiPment cCemponenhs, engdne.-&-ramm.sswr) of’cra.."orj Cabin.
Ose of Shondard ComPcmmJ—}

Wayvank es omcl auanm*ws

Operatovs  accephakiliy, ada-f:h'mh’ry and ’i'm,mm} Yewremuﬁj-
Shwdkural  deiin

Preventive Maantenance. P‘mrnmm - 7 - ‘ §

EcoNomic Cormoeawnom

a 0 o & ©

x vV VIV UoY

- ow nin} Cosh |
- opercdﬁna costs .
- fe-Sade ov vehdual velve olter wWhe

- M\&Cemhllr cogis a‘» QX\S}\"\% e‘i/‘”ﬁm'}‘

‘1
! ¥ CoMnerciaL CoMStDEﬁAﬂum

D Buy Second-—hand ov news eci,ua(pmqh
> Renk EQUIPMent-
- H-ire~fuvdqa5e eqpifment—.

S purchare on lesre .

¥ CONSOLIPATING AND  FINISHING'

Conlolida ko aimf ok thc\n‘n} ody VoIS in Fhe (ancrebe ad dhe Hme
of Plaung, consolidekion is achieved Loibh the help ot cancyebe Vibvedors,
which come in Many Sizes. depending Opon the: nakuwre of “Hheiv
vi'csrah"\g applicakion Sudh o) IN Narvow ST, Columns, Slabs , Mmass
Cohc.V'eHV\j,, ehe., M\:\%k}
finishing  operahions makeuwse ol screed vibvadove, mamJ/pouﬁv hoveels,
And Feols necessavy fov u&%&v«a Unc:‘eyhxbna variow) erws ok
Bnishes Sody o) expoSed ggregate, bvoom,, and texhured pacttern -
shape Haishe).

i
¥y
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R
¥ PLACING CoNCRETE | : . ,

At the delivery Site the Concrete dransporked by drick-mixexs
is hawled honzonkally, and [or verkeally for fina placing into Hhe forms ,

Conevrele Fum pPS proude the. mast accep felble , eadly and Guick medfod

oF placng Concreing. These are Commenly used in the. indispalized
Ccunhieh . Contreke pumps can be broadly divided info oo Calegorsy,
viz. bruck-moonted  mobile Pomps and trailer—pounted Shahionery pomps.
'T\'ludf—-rhc;un-l-ad maobile fomp_f have Fhe ability fo deliver cancrete gp 4o
No ”3/b ok o |n¢\‘3H ebove quem » But T+ creadeN 'hamcuin} and
lotbish‘c dieficuled s usuwally mebile Concvere PUMPS o pPerede inhe yange
of 3 —Us mi/h o even lem, The pumping disdorxe and prce of dhe
pump depends vpon fhe boory  length o ’“‘”—1’“""?? For P""”."""a—
furposes, the verkical distanced ab Whidh « Concreke pump Can deliver
(oncrele With 1 boom (an be boken aA V3 of the boom length with
repainivy  boom length being whed for placing (onorele Hoﬁ#cndmlb_
The robile concrefe pumps ae frequenty moved Rom Place 4o place |
They can alrvo be whed in Hhe SHebonaw cmede ol delivenng. concrepe,
hovigontally or verhtadly opto deAimed diskanced, By Fxing cond solfaily
o\ndnoﬁwf extonsion  Piped. 7

.n_"_ SMWV contvete Pump; ave moUﬂJ-cd on "Ya-.”&l'.s C\’\i Cave

moved occaSlonally, There are posthoned in the vicinily of hmda]&
Uhee Concrvee it ho be deliveved by Pvmfir\? (oncrefe vevHedly
or horizentally. The pump 1S Conmected 4o hie delivevy <ite by o
pipeline Hhroufh which e Concrede is pormped . purmping distance
d«ercml«\ upen the Capacily of- MPJMP, kovia—on&—ali}, ond vevf cal
{)umfiv\.} dictance and The nakure of Lends n the Pipeline .

These detedlS Gan be —Fomc’ M the vuanwal of Fhe ancrete Fw”?
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F

K SCREEN\NG, of AGGREGATES

A?jfeﬁm*% O\Yt nert PbJ-e.hoL) thich ove Mixed coi,u; bindm;
meteriols Such 0 Cement or bme. For manufadunn} opp,oy;m,

or Concreke. Agamwe/s ave whed o F./le,r in ex¥tar chwwf_

ond abbo 1o Yeduce dheir cosk-

§Cre2nm3 IS the SePf’\fahoo oF makered inko 2-6 clvé‘é*e_xenzé
C\(gd prodods - /he, mefencd s Jq’qra./-ut 4y /’aﬂmj /l’/hmujé
A Vibrodivg lseveen box' which had o number of difterent S.%ul Screens,
or meshed, which the materia] fells 4"/7)@7)1 ke a Seive .

Def?endm? on +he $3e of Iheiv qubd-d ﬂﬂ?‘reﬁm‘-u are daM:F:uL

oA (N Fme a-?ﬁrtﬁdt Q) CoaySe. ajgregote .
&'/ F_‘E« aﬁ‘ﬁ?‘&z ! A??Y\';?M whose far,‘,‘c_,l@ /Jw rﬂwaqb |
U.9s mm IS Sieve ave Fermed a) fine aggregetel. trost-

Commenl, uwhed Fne oggregate) are Sand (pif- or Sarry sand,
viver Sand and Sea Sard) and crurhed Stone in pordeved
{IFDnl? how evey Some Emed  ash or cinder axe alre thed, |

%) Coorse ofgregatest Ajgrepated Whase parbides do maf

pass Howgh U IS TS AVE Mme«l ah f:oarJ&

a}?ﬂ?zx}w host Lommonl). whed 90"5& “??nfdﬂgm
shed Shne, gravel, bapken precch ob bavat backy ek

€|
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¥ CONSTRUCTION METHODS |’

Eovth WOrk: Eavthuworks are engineering Loorks cvecked
s—h_r_’ouﬁh the Moving ond/or Fﬁ;ce&&ih& of- 'ma\_ss‘\ve_ Quanihics
of <oil@Ev) unformed vode. Gowbhwovk 'S done h vecanf
the %—opoﬁru{’hy of o Sire’ o achieve +he design Jevels.
EovHhwork  involves Cu\-\-:na and Flling +o achjeve the vequived
Yopographts .

clearing & Grobking:

> Removal of trees, Shrubs, and othey vegefakon.

- Removin? S'}‘umf.s ond yoot mal- aJ— [east 2‘Céoon;m) Lelow

SU}:‘@-{O\AC

—> LesS vemoved: 'KQ‘V-"‘YQA foy embankment He,{ﬁh}-.>5'
> Tofsoil Shiping -

> Mok Excgvation.

!

Prior to Storkng any  eadthork:

=> Verify JoCakon ol— Undafﬁ‘fomJ Uhlides Hhroush ”M;&g

ublity" or lotd M one - Cap"' SyStenm,

—check for URlkes nok included in one -Gl systen, |
=2

-ch Rk Ferd pris do onfive achual loctakons,
- No&e loc‘:Jw‘on ob aevial OBl ke ‘G:r eq,u.'prhén+ sy &ch
Cltamncdé | - ‘
“;> con fiver dhat all a,ppbmble Peymits ond epproveds h;m
been)  Secured . |

> :rnshu elf requied Cwo‘noné S&Lmnlr Canbol Au.w;
s

Review Soil bonr\75 and oh\p_y Geotechnic
ObServe  €xisbng dYaJMfe—‘ patteras

mﬁ)\lMaJ-;bn_,
=

= plan  access and excavabon patheyns
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¥ —> Dedermine hand \ing- oF speils: - |
— verify oripired grownd Surtacas  (compare afalnst exishing contous

(y) cvoss SaaHon.é shown on Ahe F]o\rD

¥ SUCCESSFUL EARTHWORK ~ OPERATIaNS |

P

Contol Suvbzee and  Svbsuvbuce. water- . |
Medinkain OpHMum moisture ¥ange kb drying , mixing or weking
Tdenkpe ond menitor cd-£ BN Guankhes.

Geood Layouk ( hovizenin) & weyba) conbol): .

Minimize kmauh} —minim;je, Shockepiling.

Ophmize  hawl lenghins |

Minielge cycle Kee

KR A A A

Pyoper sl echon aand Siting ol exconehovs sund hay Un' A
= Allemate han] wnik idheed pahs
-2 Cx pevenced Pevsormel 1n Ahe Held .

¥ QuALITY contReli (o)

Quality Conbol is defined ob a Sle‘l; o~ achvikes COT):}‘Cth;M
whose purpose is to ensSure the al) Wality wequy remenly ave
being mek: In evder o exchiere his purpese, Processed  are
monifored and performance froblems. are folved. Thos, qualisy,
Condvol deseribel dhose achions that proude the Meand 4o conbo) and
meahure the ana&th‘shd of-an ikem, process, or g;;(.‘-;} foinstdhe
eshablished vequivemenl . SQualik, c«:»nlm(‘ \s ba-&»icui? “éﬂPOns€L;u
cF the. prodotin personnet. AHGA Gualily Conbal progmone s
congish o} 4%"“"% Yadity Standard, 'J.p,{,-;n.'n} P"DCQ&AM & fre
meaJ.\ruvemelnl— o} eHednment- ok d'ﬁak-s}un&@vd,'-exe%m ‘ ofF +the_
Procedures to  deleymine. Probalie alednment o nen~

i ' C"H'Q.l'
o fhe Shandard, and the power fo enfore e

! ond mo—inl-n.“..? ’H\Q_
J&HheA .Sl-avda.\/clw Mmeahuryed Acéov&,\() Fo

e debided prcediy
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¥ Thn the Conlext ofF CDY'IS‘\*UCJnOn, q/ua_LJ-}, Conbo| s dﬁ)ﬂ"f"’?mel
bg the "—Onf}mc)-nv_t ov. 5:; the Specialist Can.smlun#s Such a4
Consolhing .. enpneers or terding {labovatones . ‘Coﬂ.SJ'VU(-HO") Yuality,
conba!  entails Pe’rj—ov*r"uné IngpecHon, +ert; mesMurement and

'd-came.nkuhoq necessary fo check, V‘évhc‘( and Covvect ’P“\ecpw.ld?
e‘— Cand hochon r"la.}-énals C‘—unr:L. mekhucls primary objeckue) sk

ConShuwchon  quality tonbol are b be produce. o Sedfe, yed vable

ond duyable shuckure S© frak Fha owner geks the besk Value of

his invedment- . | | |
The conthockon ndusky dees nob abide by a formed ‘?/Uﬂlh‘y tonro)
oh do dho  Comrbuchon yedaked inchobied. Qualid wafn|
on ASavn-.\e, PTDJQCH; ' CDUJJ- be )’D.{’}‘\A?:cm‘-:i and. mMcensicdent Recape.
of l\ej-&vv?cmﬁ, WS thP«;sS\Bl& o e,an')a7 a onitfare, o_ﬂomqyl.) Jo
cheek quality Stondavds. of cenchurhon wavk . Thvee rmajsv quality

| methodr commenly whed on condivwchon Propels ave:

frogramme

conre

- Insfechon

- Tesbnj

= 5"“’")’\“”3
Techniguel whed very Hom Sobjechive evaluakon 4:: objcdsw,a.sso_&smmf‘
ol quality attsined.. The dype aalq?l-u( depends m,h“._ OLY’\VQQJ‘EYJS%(.S
of  Consbuckion thv.hu ov sysmns b&'\;_ exan.nd oand Ahe Aedm,_
of  creviinty dedived. while ol fhe medhads rry g,&—FeaA;bfc_, ot o]
‘able on e pavhordar achwty, T is neceSsavy that
e Mmethods o Le wed are ob debined N fre contracl docimentd,
o elininake &Ny confwhion . Betute otrrh\znﬂa&um oF the. Canshrucksy .
povile, eJoSolube compliance with Specificehons S .‘mfarb'aq The okjechve.

ok ‘,‘p.a-bl"( aMurance €Xowrnnahon ic o cle)e\frhmg ’f”‘téej-rez. o
Ltk condrack  Qeldhy Standavdy. A vealishe approach is o
fivsh eshablish A minimum guality srandad Prat il be fhe bakict of
accepronce 0¥ YEgechon: ApproPrcke qualify tontro| metheds (an thereabter
be wyed fvyvdye if Variahons ave within the accephable toleyances.

e fechni tred
Berk yeSullks are obl—mnecléufpac {3 ConsiShent & fne fechnique) mqve
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* Neep FOP- ﬁNSfecrloN AND QUALITY CDN‘TRQL_.'

The ObJ&CJnVE— Of inSpechion amd Quality conbol is to achieve Sound
Conshudson Loovk Which vedolk ) Shyuckhues of Jood Guality ot

W_Moﬁa,lale_ cost - .J.Y\STec,hor) and cu,w,w}. conbol ave yeqiired onadl
conthyuekion Prejech do endure thakthe Lovkdane is accevdance Wik

plans , £ pecifrcakions and good fracha—, ewnd 4o aum,dl deéec-H An enhre.l},
Sake . dedign may ke completely W,M,J by Caveless ‘execubion. This tan
lead o debeche work with poss:;.m? of Fallave of the hrucpure.
Carefud inSpeckion ond quality  Conkol is, mergfm,,' imporkunt ah +he.
preliménowy muesfigation and derign -#s ik is very diftiadl and expensive
fo vedhts a Shuckure abter (413 cordhuded , £ Is Necessan, 4o
thfe(,}' hhe Shudurve d«w«} ,/1 Ve o) Consa‘mchaf; Steged.

a4 Eam[’\m}} idenhfickion, examinaben cund freld MHn} AP
Madevials- .
| D Neaduvement and  proferbiondny o Combuckin  Mederioly;
} d Gxaxﬂir\a}im ok ’470(..4:,' foveovk fpondabony  ehc,

. =2 TesHap Speamens N dhe labovetery,

| —  obSevvakon of CorAPuckon equipment eand plant

| - preporakion o} vecovds and Yepovhs,

T o Conshuckon Project, quuality conbol is one oF the importent fonchiay
of- mansgement « 2k s primanly veguoved 4o skal sobsfy the owner's
shaded needs and Yequivements. Quality tontol entures that wovie
I Proceeds i Acgofddbcf_ Wikh Ahe  Specif-cahon laid devan eand

|
|
!
|
J
| avegh Whidh Ik s prachsed.,

inSrQCanﬂ is dhe fool

FT ESTING of STRUCTUKES ¥ NON —DESTROCTIv & TESTS !

{ — e m— —_— —

| > NoM —dedhuckie e CA) Schmidk Sebound hamme,
| 2 Foll Stale. load +er) s Ulhadonic pulse velsut,

—y Leak pProof and campners res. barma vadiography
(cl/ E,Iee}vovna-;neh‘c Lovey metev
@1 LlasboSonic test
P toye bert

£R
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¥ SAFETY ENGINEERING

TMPORTANCE OF SAFETY

Sofelr in conshuektn is & Prime Yequiske but it offen gets
ey leched on work sked. Wikh dhe advancement in constnuibion
technology, the need for Proper allention }o Safek, arpeck hoy
bocome essenkial Fov human, @conemic and ofher Considérekan
The wide vonge of conshuchbn and lnLJ!J..‘v\} ackivines "ﬂve.lvin}
. Complex hechniques ~hove led o+ many new problems of Cafek,,
Propev  Skeps’ Sheodd be Fokeen Fo improve Safehy on Carurinbi,
$itey S© Fhak Fhe loss oF Uke and Umb, -‘-L-@""—ﬁﬂgnamd,dam‘ie
V\eAuJ.Hn} from * avoidable accidents s prevented. Promehon ‘s
Sefely mestared’ b Se il vehulkin e bettey wovk enironment;
h! ?JMJ produchvity eand W—er contentment a\mor\} Wovkers .

Most of »wa, acodenh in e Can&}vudqon | mde, he.ppen doe Fo
ek ok prover edutubon and drdning in vegud o Cakely
nempured snd alro betaute ok Megligence: and oyence
on.dne povk o eivher Hhe wovker or r@mo-faW o Lotk

¥ [PRINCIPLES OF SAFETY

Dan  peterSen (1484) menkons +én baSic principled of Safely:
—> AN ungafe ack, an unSafe condifen, end an’c«guaena— ove.
all SymplomS of Sbme!h'mg w;Df\g in the é«a@m} SyStem
7V We con predit Hhak Ceviain) Sefs ok dvmmﬂ-;mc@/suufﬂ priduce
Severe njuneh These c)“{wm;ﬁo\-'uncm CGn be i&énvﬂf—;cfd4 tonfrolled,
—> Safeky Chowld be mavaged ke anl ather comfhny  funchen .
Mewayement Showld diveck the Safety elfert by Seting archievable

?'Oa.u and Ly f’fanm'u;, 6(}-:-71!‘2:‘1? and CohMlUr\F o achieve.
Hem. .

66
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e e ——

~> The key to ebfeckie IMe-Sofely pexfonmance s, ponpjement procedunss

b Fr actoontzkility, |
7 The funeh™ of- Sakely is b locte and cl@ﬂ-m&f-l-'ke_c)yeya-l-\w e
Hral- allew accdents: bo ocear- This funmelon Gunbe tamied o0k

N droe was .

¥ By asking why accidents hagpen - Corching for their vool-caudel.

. K B o3 king Wheather ceghain known elfedsve (onbols are being
Vb lized-
> The couires

b unteke behaviar G e idenbired and clamifred
| Some oF the clased feakons are - overload (H\e.imrmper metching
l e persen's Opecity with the Jood) | Jeaps ;cand fhe tudykers;
- decsion Fo enor. gack taure is one ek o e controtied . |

l —7 In mMosk cahed; unsafe. behaviour is. nocmal - haman behaviour; it s
j -:\e ,MU‘E of -normal 'P""HP]& W’“’“f‘? to +heir environment, Maneoment’s
i ob )5 4o thange the environmenk dhak (eads to unsefe babaioun

| =¥ Thevt ave thwee major Subsygems thatk musk be deatb with in building

| an  ekrechve  Safehy Syskem; (0 The phySic] @) The Managena(3) The kehavioury,
7 the Sakeky Syster showld Rt +he whiure of the SVgani2abon,

|5 There fs no ore right Loy Fo achieve Safely in an Srgan i zakiay

| howevey, for a Gfely Syskem to be efiedhive, ih musk reet cevtain
cri}-e,lﬁonS‘. The Spfhem mmust!

¥ Fr;rce_ SuPerVisery  Performance. .
Trvolve mMiddle vanagement -
Howve_ top Manajement Visibly Show'ny Hheiv lormitmen -
Have emfloyee  Pavhicipakion,

Be_ FlexiLie

Be Perceind o) pogihive .
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% RoLES OF SAPETY -PERSONNEL:

The varouS  duhies of o Safely o{ir;.'cer"d'a":SJr‘pulaJ-cJ in +he.
Law will help. clonfy +he Canf—u)n'or)'é('%m'av'e_ éﬁenhone;,l
bed oo ! L s : . '
—> To aduise the boilding Logkers fov elfechie
C,on’iﬂﬂ_“?k‘ 'm\iuriq... e , Ca
= To oduise on Safely adpecks Jo caviy ouf detuiled
SAMY shudied,

—> 7> check end evalvate efteckiencas of ackion,

L

—> To advise ’onf'Purtha/)\«ug, ond en.;}uvin}_ W@ ok
Pevsonad  protechve -ecyu.q"émen;,'- A o

~ o Carvy M—SOM? i'ﬂSpednfgns o&».bu'l,eh'ng-.

-  To inv«eAHM -fhe_‘cw. qF chf%‘onq d‘s%

- T odvite on | fvmnkhaﬁce 06: YY:‘CovfdA velated -“o.a

—> T0 Pwor’nal—e_ —Hq.g L,_'p“v!dngll, o(— fha Safe,;,,, _Col,,_,m,ﬂe& wd‘”"""’:
= To ovjanize C-a.,hq})a._,q'j-nf‘, cmhgsa and pm‘ar.;uchq‘m
1 o g e
o Popramme.

&S Sk iy Cabe i

Wovking  prachee), b e N g ‘a\rrl.d &q& .

]

¥  CAUSES: oF AccipenTs!

Acecidenk Can oCeur abconshuchon site) on qQ;a;Jn;r of:
= LAck op r\omn'ma and.- ovgan; zapan, . - ;
=7 .Defeck i dechnjcag Planning,
- FZ"XM'} UNSdjhble Hme Uil and durgels +o

o

dieficye o achiere,

68 A
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—> Asﬁg’hmmk o} wovk o incompetent Contvackors.
— In&ur-f-‘fa‘_cm‘- el ~ewdc (or) debeddve Supevvision,
=2 'Lof_c# °\_' Cooferahon é\mw\}. AAM«'_NmL CrafHs.
2 Inedequake Prepavabion for wovk.

- Thed egrade  inshiiokhons. (,mumma, woyk.

- QMP'Oyme.nJ— ol unskilled or 'mSuJ’Hd!¢nH7 ‘]':m.ivnecl wovkeys .

- '_L‘V\a(JeZwAJ-g Sufervvision o worle, '

— Wovkerds ivvadponsible  kehaviouy, quﬁﬁ&J ockong Corelewsnem .
- pw.-.ll-y wnér}wch‘ov, Such oA eollepPse ofF walls & other b !A;-y P
> Lade of necessar Eqpuiprent & (he o;, LNSufble  equi praeni

= Shwhuvaf ov other debecks Jin equipment bejny uhed.

7 Lack of labely device) or mearures,

S UnSuifede "bui (diny madevsabrzond

= Defeckie I?mce,ssn‘n;" oF b CH mea{;éﬁalb..

—>  Collopse. oF Shrcky Magser of ea\wl?h; ejt |

>  Collepse ok ond ovevﬂmi"; ok \adderg, SG-folds, Steive, beams k.
7 Codl ol objecks, dools, Piecer of work, ek, | )
e

Fodl ob percony’ Fom ladders, Si‘ﬂ—"\*&,‘;")d’-f!%v\u b 14

., r/
thragh  Some. opening,ele., o ’
¥ SAFETY MEASURES,

Prevention of acddenhs (s & Mejoy aim of Consim cb‘oﬁ mwemrw
both fov human ond Enancied C(onSidevobens. Uhatever *kena_,h';e"
o comShuckion Projeds, accidents A likely d» ocear Cauing
Physicad Indn, Corvalibes ond 08¢ oF maney | qn ovde_é[sr., F)‘ﬁem#
i demts A corddyustion Sited, Cevkin Zifek e esd
bo Lo beken n e following majer achvibe) Prong k'visky
of acedenhd: - - E B

A9
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I I R
Excavahon .

Dh'lh'na ancl'B'la.!H»; ‘ ' | ' \ " |

Hot Bilumimous works

Scaffolding, Ladders, Lovm -wovk 4 other EQul‘fm’ehJ—
Fobvicahon and Ereckon : \ Ly
SYofese :

Demolilon.

¥ LV vV

%ape'hﬂ M ea3uvel - p_g\r 1 \e'?LCD\VaJ:!‘oq - \ ‘

B aIn all wovks, an. experienced  and Competent foreman or
Supervisor ., Should ook edter +he exctawvabion Loy k. HeSHouJJ‘
hove oukhority 40 @nforce Sakely yules and Prewent te ube o
dekechve JunSafe appliances. |

dh  Befove cloir\%m e excawedon Wk, éhf—D"_"f'ﬂ%e kna..\le%.g o

inder-iroind  Shudkared (Suchoh Sewsers, water pipe ined, Go

, | N
maing o) 18 essenbad and proper pre@sbions Showd May\ '

Prevent accident to dhe wWovkmen ergoged exanation LAYk,

2 Sapery helmebs shaudd be worn, by all persens enlenng o french
iheve hegovds from fadling Shoned, Hmber ov ohher magheﬁau exst .

W) Whenwer Wevbkmen hawe o excavabe N henche), in Soil, Saft of
fissured Yok, o¥ hard Soil exceading 2.m in deph, tne dﬂn_c}'ws
Showld be  Securely Shovred and timbered.

V) Sheathing Shoald be flaced cpaingt Jhe Side. oy dhe prench, s
Hak the lenph ok each piece ok ‘Skea}'hivg, (S verbaf. Wheve fhe
brench is excoudhed in l00Secen Soft-goi), each Plece of
Sheathing. Should Le dviven inko dhe bothom b Hie Hrendy So a

- e fivmly hedd n pPlace, |
Vv .
VY ExCowsked matered &.l'io‘u.lel(:e_ kept away Gom the edye of e
L hyrench ;Y) ovder 'f'b\ f"l’l)\fld.‘?— A dear Layp-) LJ{CHH oF nat lery
Thon one thivg the final defly of excavabon. However, i’
C Special Cored Wheve dSPosal oves is Umikd, dhe minimu,,
bevm widhn Shoudd Yok be lon dhen den, |
4o A
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CV\\) HCAVV cquupment, Such o) .e,(wybc meh;w} Macfes, Awn,py:
Ges Should be Fept asway fom e excumtbed SHes aka dihnce
not- (em dhan Jhe  depth of tfie tread, or atlewst 617 ﬁrkﬂdwa
deeper Hhan 6m s

C(vin) Ay placed where PLJ:,O(_ s c,;;e,;;, /‘DM)DMS, /:ww) or
barriceded showld be evreched +o avoid accidents . Ad night,
oxcoeted avead Should Le adequated, L{ﬂhkxj

¥ SaPe:)‘y meaAureA éf c:in'lh'rg a.:)d? @74\.5)7':1},'

s To  PranSporF  Srald ‘Guanbkes of explesives (approx fl'cé)
Speciedly dwﬁnec/ ihbled Confoiners ooy te uhed tubich aye
mode ok Finished wood pot-lem Fhan' 5 cm hick or Plaphle tol-
leS Hran &mrs tick: The Container Shodd be twaker Proaf and
free from ang metel ports  (Sudn o nails, Serews ek.)

ll) VEJ‘D d,M o Le_ M»ee) ’fDY rf'YanJFdﬂ‘;Vg_ €)tf‘lo-fllf% .Shocu/clbe_ ,r)
?bbcl pov[c,.n;, (onclm‘roﬂ Loifh Juyh}—uooder; or Mon JFQ,M“;

n Sm::bn; s S}"'CH7 Pm‘“‘"h’—a a’"f"“c’/) there explosies ave
M |
| Stored-

() Euplosivey Showld be Shored only In =« ragazine which s cleas,
| dvy, Loedl vénma}d reahonoeldly cosl,” buldet cnd ifre resiskangt
W) C*P’OSW")’ ond Mﬂ bﬂbkd Shouldd not'be stoved ne camp

or ook ]’Ia@ o Near ofl, goatoline or Stears piped, ov other
Sourced oF heak: .

gl Leavt’/) grasS or debris of any Jeind- showld nod-Le e liowed to

| Alturmulete Cwrthig B of fhe mMagazne, ,

vit) Gnir Fad:u.r; wn}‘n-lnm} txp?é\‘%v») Showdl hoetLe in"ﬂatd,.dln\ffd
© ov hendled vvughly ond Ahere F’“Oh“"IGA Shouwd Lle of’ﬁne-l’on]yd_
a_ fofe a) crunce from dre Fa&hﬂyb ol cxp?a'l?ve—" n BU?}C'&(}-O.«._}(‘

(\N‘O No Pev&m Should aJHﬂm(’rt- fo onee) [ the Wives Gnd ofen dhe

" bave I{wA«V\T Wwives °l"“‘¢ dedﬂc UMH"} C‘f—‘ CJQJ-nnahrs)

du\\nn? dwt 5}70“15—
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* SaP€+*3 MeaSurel Gj{l

- Mok Bituminons wovks:

< on all m“dof Lovies, an e’f—Peﬂenco—cl freman oYSuPerSGY'

Showld be Plac‘_ecl \thna\rge Of the caork who showld Geurd
a%o.uuk «Hna we of de,lre,dwe./un_(aﬁg_ a_.quancw @guuipment

ond tools and should bkeep s}odc ok Five Q(a.mawshm}
@ Prient ond  fovsk add. Bk et

(‘\J Wovlcevs U\W on jobs mvdv(w} L\Mcu,,\ﬁ of hM’ b'«,}um
Showld we Protechve erey Lok ars boots , gloveld, ?o;g)ezs and
helmelS .

iy, w}\_e)q "\c,anw? — l‘\qr\cuma oF het bifumineuh Ma-JehaJA uSJ—n
1:;¢ dore  n Fhe ofen, Subfftient Slodkh of o(e_a«, dry Cand @)
locse.  eavh Shouu be kepk "fEﬁkcl}v' ek dhe wovk Site to cope
with any vesufbant Gve. When such mMatenals ”\V’&"Jﬁi:a.vm!q!.l%

av vewgement musk ke made for mAe_Wc Supply ol waler

bo extngush the fFive . 4
(\v) Bilumen plantd showld be. @ommdea wiFh Sade Meomy d_ac@ﬂ
wovking  Platforrs  Cheuld be Provided (WA hand vajls, end
Pulleys, baps and drive mechanisms Should all be profected

BT &b\l‘ e Lle ?Md«'\/cb\.

V7 comprerovs, elechraal inshallakons cod shier €auiprment suek,
a,g EJG_VOJ"T(S and CcﬂV’Q_YOY.S hould Le G{Ae%a_}e,]y erl}' che d
F\,OM WY, MerJ\Amcq dﬂ‘"“’f& end duat Pavhces,

(\rl)“

ULI?—VI !Dh*""e’) ﬂ‘\"‘“h o‘m Lao\/[c..n_} ‘5") é\f‘ul:(.nc_ voad, an .
"\AW"— bropfic tandal Ly ilom Mmudk be eMuklished,

* S&FUH Heabures for SCA«FFolAm} )_L\cueﬂ g)yud”tm&
. o—l—he_f e&?u.m’_

M)

Evevy Scaffold thowd Le Secuvely  Supmavied o)
Cubpended omd pPropexly Shutted oy byeged d» erhure

 shebilify.
|
NVAN Scoffolds and wovking platforms should Le Secuve)
Lashened 4o e Lud Hﬂ‘r\# oy Stuchare +
ut il
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i) TE Seaffolds are fo beuhed fo agreat edent for Loy ’fcn'éab. c)lﬂ-ng,
l A War P’Iwik SMV%;'M&L e'na;;,), fo cllow oo fe.'o?/a o o),
Chowld be erecled with 'hanle:l@'L'(’. on .lfd/h,f/;:lcé. NI TR

| (J‘\') Nheﬂ wax/ﬁ:—' s B&‘n} r’LfﬁJﬂ"mﬁl Olb_ol&a .S&fﬁ)c" (P.Iafforrql'a Frb}ed{ve

operhesd  Covenng Showld be provided for the men uéYJ?c*"!; on a‘ie. ,
| ga,ﬁco‘!d.a » The Proif‘—ck:ér) SboaJe( pol ke move than k1) é_bopg e C'g_,Ffo
Plarborr and should be-rrade of ok~ o o the Singer with
| s o vony Sl be Fixed 4 ger with
f (Y} For w ooden } _ ers, ‘ a W}A 2 GHe o locirmbac [eddeYs ,

‘ "y Iher Similar AXAINgA . il 7 s
yungs oy o
ond eI e ded chould mot exceed 6m i
V) Ladders empleyed in heavier e foatth
( ‘W, fov Lighter Jrodes, (adders Chould not €xceed fensr
(enyhy « ov U ’ | | |
par ‘ pCessory precachons Shuld Le
o dicmonHing of Saffolds, necessery fre s
6’“) DUV\V\ZDA;mwn% %"qu o P-LYSOM Ao& f‘D {:LH'OJ’ locse. mg,/-wa__bj'

Jelcen A
niohw.rfo\mo |
wld be fefeen dJo See thob o Un-inju{ﬁ*&el elechnc wives |
I»;v/S of fre wg:YI@‘n}_ﬁc«/fDW”S ) Fungroay ete, o a

b Staffo 43

procin 9 o

Q) G She
pyist within 3me

Sappeld s Ry -
| ' : v Y Ea
{!j (7(9 The Su,FFo fhﬂﬁ- ballies For ﬁbr’mwd . checked

1‘ 'ndividual Membev The ballic) Should ke propevly braced < Mary
- wndivid oev: ‘ = o

I/ gence. on this actount ,
. olcay dve 1o N} 7%
accidents cove of machined Should be Hrovouphly
e
|

J fined in operd'"“} e machine and e%f)mAnwLA// fcr.fa‘nj'.lx;ang,l}; _
Cordbuchon  €guipment should ke completey ’a%wu coidh Ine

| Sabely sdpecss of machin® andekw Oﬂ@w‘- N ) |
(K,) Safely w ferms o beth 'maJn and M?u‘//af;f Cpuipment Shauld be (ns deved
L all conthchn 51325 msdtorised  persons should netbe allecsed fo

 handles OF OFCV"J"L y .
(. pmtoughly cheched bebore wie-

|

equipment ™ Repeh guys and Comections chould Le

|
I
|
|

| 3
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-w £ -

" Sapol-} in "Fabv')'cﬂb'aﬁ 'f\_n_d“E_we_dém a

%

G A equipment - Such oh @24 cudling and welding. Sels, dvills, pouer
hacksaws , Jrinders ek, Should be checked periodically o enrnme
Hhelv sakbe Lovhing '

b Moving pavhs of aMd éq,tu‘(mmk Showld e provided itk Safeby

Yuovdh |

i) Rukber Pife-lined for oxsgen and acedylene ot shoukd Le |

(\v)

veqularly chedeed for leokape and daroge - Leopaye ob-ga
from  vegulators . PrPe-lined or connechons with 44\1__3—::,) Q‘nych
Should be reckified immediately.

Wov'eers Q’\W n 9a3 Cu.Hm7. end w&n‘? opevakions Shouid
WAy - Sultable ?(10‘,@ and_ oprons am& uhe  Ppvoper ueAclmé Scveens |

Power Cabler for aM equipment should be properly ingulated and

f\fb' ' ] G,OMM_%@ ond Cuh3 -

Danjtr s igmt s.lwu.ldlae_ prominently displayed on all poled of
ovefheacl edechme ’lme»/candqus uhed ak e \ :

(vn) Ok ﬂep_y}, ond. Lerop | _c]aou,u. lpe_.SJ—e'Yec{ a.h*an afpropn'm}t F"“&

Jo avoid accidends

C i) AN |H.;h} bosls and 4ud<fe)s &uohM wire WPGJ U- d@\mps

chackres, Champulley, blodes hookd ek &]’)ouJJ be c};e%
f”\ofowﬂ"y befoye U'ﬁerkhng erechon wor k.

Ux) Al evechon ﬁﬁ}.qpme_n!- ‘such ab ‘rane), dar\"lc_ké hon_sls ek

P , (vu)

J

)

)

)

D

]

>

b

)

) &Y

)

) 4

‘ " ¥
)

[~ S

Chowld be %Omhy"»l? Ched:e.d kefore uAe .

Wovkers enguged )a erechs, work &l-u:wdd ey helmels
and. whe Sahzfy bells 4o d\vmcL "\C&J-MJ')
‘ SO&FO%\ \Y) S;"DYO&?&

Timber including  sleepers, vunners, ScanHings , ballied,
Plycoced ek, Showld be Stoved Sefarately In neaf shucler. Adeginte

Space Sheudd be ledd-1n  behueen tie Shackd to avold  Live

hazavd: Smoking and open fiver thowld be Prahibifed in Rorbey
Yardy and Stove).
M
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r 7
- d) Pelroleum produchs Shouwkd be Sepavakely choved: Smroking and. epen fire

' Shoudd be shicHy f%hibr‘%ed where thele prduds are Stoved: only
| esSenBially wegriyed Guankies o Sudch producls shotdd be Stored af
 erite R W ST U SN , o Cpe

} Qil‘l‘) A’cleq/uak [Fre /—:%HVL} 0VV“”}WH.SZOHJ—L¢P7‘?‘4M¢&}L
fA/HoJO\f,} m _arenJ LJ}\E—Y«: P&/yo/ew? P"’Odud’-‘ and hméer aT—&

| Spored - _— s

| (W) pxplosives musk be shoved in proper Mofa ned o £
Csalrd,: mwm Lo hancw";ﬂ; snd Storege of explos ivel 5hou19[!,e_
1 obsevveds A *

* S‘?\__‘F_C;_*‘ﬂ Mechures &T DemDlihon* |

(i)' on QVQTLI, dQJ"’OHHoﬂ wOY}C, dM?er STI?’T}S ShOL‘L&A é;r& PY‘&V\B@J QM

‘ oavpand FThe Shudture 0\'1:51. doors ?"’)V']’\?'&U’LCE_S_S 3o +the .SM'&HVE ,

nd the pny)m'l’pd

' e)(—“'.“imu)y\' Le PY-DU-{.:LQA fovr Yhe e_S(.a-fti'Ob' way {emer) dAn'na ‘Qﬂ}

:j i) Dudng night Kee, ved lighhs should be pleced ovaund +he bearnicades
‘ and enby ol uneuthonised  pevsens %M" _ | |

‘i A\, Abdhe hme of demelihan povk, Lovkers sheuld Whe all safehy

| appliancer Suckod helmeks, ojpleds Floves ek |

V) T cane any danger s an¥idpeted Ao he adjpining Shuchwe duying

‘: Fhe onoeM oF demcliben, the same Should be got vadated o avoid

.“' any danger to homan libe - ' ' » 2 r ).

!‘(V) The_ F.(.DMM D"AMO“‘HDV? My weaken the Side Loalle ok an onoim'n}
]l Chuckuve  and fo prevent possisle demage ’, Ihere wedlh shodd  Le

| Goppovied wnhil Pevmaneot protechen s pravided .'

| (1) The pewer on ald eleckric] Serviced line) mudt be Shof-ofF and ol Sudh |iney
Jj diﬁwnned—ed' ded bedore Ahe Aerap lihon LavE-1s Shﬂ{d" , .

iGm? All b waker, Skeam . ond ofher Service l'ﬂm‘A MustLe Shut-of e Lefore

i te demoliHon wovk (5 Stavked. . |
G 2R shuckare To ke demolished has beery pavtially .civeceed by, Fire
Al Cotn SHophe , dhe coelds and darmaged 'Toofs shawld be

4 exploSion ov other
V' bynced Suibably. | o |

| (\7;7 N;ID Lopmestibion  WorF showld be (arvied aub ad- night especially when
C fhe Shuthurcdo be derolished " (S [n an) indab/ted area,

15
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¥ Pme 'SAFE:*TY- : : LI ’

l

9"‘*‘# 'd*’—"‘"f m”’} cLsaS’rers occwdue, d-o Fwe. \n fw—-‘dmgﬂ whidy
-Y\U\u.ﬂ: n \os.s of \H?—e., Prnyer!—} ewd documen'. Pue do &%oﬂ'ﬂ-’e
2| Space o TMumber ol high ¥ise budldings are beind’ construcked

and dhe. Ylﬂt ok Fre MEMJA K muth greatey n . Such buildingy, -
Tt oy not be PDSS1E>L¢— Yo compleredy eliminate Fre halovds in

high ¥ise bujldingA eq,t-—afpo.d w#a msdevy amenited fov

nnin . b PN and
Conforkuble; living. POUEVEr La pper 2 "L:’F G‘::—' ""‘z‘“’“
by Providing appropriake Fire PWH‘H"” SRRl s

Cg«\ be- mlhif’?!S(‘.‘]—
| * 1:'25 SAFETY ™ GutLD\NG.s

For s.cq,c);:, a%m;; gmhazmu n lowu«"'\%,&w/} &Jamm%
Sy;pems aw-ﬁ. instlled fodeteck fire and Five five adarm’ SDM,_O
~ prokect mlrfu.ﬂ;&n% g\nd b oCCuf’an-H The enxly. Loarning s;sm;
Commonly Hed orel
(n)  Smoke deledhr (:ﬂFor aiv— condikoned ‘areas) -
by Hea} senSihve derecksy (for nen-aircandikioned G\Y‘ﬁ‘))) :
These derechovs ave placed on eadh feor ot suitable lotakions
ond ave 7roufeA o form a lowd pannel on'each fleov- Fhero
Panels ewe n Uy connecked 1o the main conbrel panel with audio

(gwﬂd) GAAVV"‘I MﬂJ V;Suaff Luaht) ‘hA\CﬂJ‘bYI %%JP“\“&‘J gOUﬂdrH.e
cepants N Ane evant ok bive hazgards and

yo Vacate dhe bbu\chvx} bekove much logs o} Like €
propcﬂy OCOXYS > : iy » |
fFor S.pJpeJy Ww}s in bud le% %—Luﬂc\f——ﬂ\deneA TS
CoA—G)) sy be followed!
o Al building ok be  clorgmed bsd@; Hms&a}
vequiyerments 4b Per D81 12567363, which Specifics Hhak-al
MulHSvae,yeA high nse buj dings muAk howve Tgefava}e Seircare
a)re,ue‘? 3omehe aLsJ—unce in addidion +o Lk end. emergency,

e €saper -

Eé . 4
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f
| \\; SP&&V\? a]» bu.q'cLlf\jé .Slnou_u bg,m o\cw\/dame, wiH, I 116013 1960 So
| ah o provide adequate Profechon against €xpoiue hajardy, |

Z N\/ C.humne), Flue) avd Smoke Ff"% :,Ir;oquLe, f'rbwdacl w\acuﬂamce

 with IS1EUS-196e For f-.w__caha} ‘
(V) fve sabety ol elechrica m}auwhonz n bmldﬁ«ys shoutd be 25 fer

j\ £S 11646 ~\1%82- .
| L (v) The cie)v‘jﬂ of d«‘kt—emn}‘ Q‘fwd-um»l o{emcnh -ﬂvaJx:l Jaken nto

ii MLOWH’ Yhe Bve vesigpence YauhngA o there elemantt o) per I3 1641-1960

|(_v1) for mon- elechc \ﬁHﬂf\? eci/w.pmen)' oi) O\MA—?—aA MAJ'US yeferente.
l\ chovd be made do TL:1643 1960 . o b

| The impovkant prnciples in dhedetign of-bive yedisknt Luilding are. bo
wve Sudh Mmakerialy Wwhidy do nat” (x.lta{’Se_ Simmediokely in dhe event of
Five. and o provde &Aeq/ua}r, W'wf escapes -&)YMQ du.»n,\j,
Gre hazavd) s Dudr)-rw}L consruthon, fve Thatard e Fo, &fechnic short -

Can be ovplded 5}7 Proper LvIng . Noak»ed ond leose leddric
completely ‘l?roh\bchL oper) %M ‘S}louli be

|

! C«rmhn}
1 wiving Should ke
pmhib\;-d o tonShuchon Sike) here m,qa\rqmc«ble medreialy eve

3
|
‘A
k shored @) Chacked ..

X PILING!

1 Theve oxe er\v'ee JﬁﬂJeA of P“ﬁ Mdalvons CtCCovdmg o
“dhelr conshuekion - MethodS )

<> Driven piles.
>  cast ~in-sita piley,
=2 Driwven and Cehk o in it Piles.

D\f'\vtn Pnﬁ, 'FzgunAd-ionS-

Tt Con be "\°~¢L“— from Con(‘_vd—e SM or bmbev ”")e&e, PleA ove
?r&pabfcd-u( befove. ‘Olqav\% ot the onshuchan dike. hen drviwey

Piles ove mede o concrele, +hey ave. M%r%ﬁm ave.

dviten wWhng & pile hammer,

when dhese  piled ove dvien into e granudar so, Fhes
77
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- e
displate +he equal yolume ok soil- This helps in Compacken of

Soil cwound +he Sides' o} piled .C_wnel vedull in the densificabion o} soi
The piles Whidh compack the i ed jacent Ho b 1S cdro called

ob Corﬁ(abb%n ob pile « This Cempachen of So)| Increares 14

beah'vx? CA’fM‘}}T' |

Seduvabed Silly Solls and  cohesive soils hawe poor dvainage
ca,pak.'l:w . Thw there Sollc Qye hob mpaded tohen driven pile
ave drilled Hrough it - The water have +o be drained forthe Soif bo

be . Lompaded CThuy Sheessed  are developed adjacent to the piles have
4p be bovne 5“7. fore coater or)/y. This rvexdB n
wmr Wuye, mnd decreere  in be_avi/l} @faa’? 0J- h-.a».Sc'n'lf'
¥ CAST —-IN-SITU PILE FOUNDATIONS |

These\ ave  toncrete pile. Theke piled are conshucted by drilling hales
i the Ground o the veguired depty ond Ahen Filling. the hole witt
whed in Ahe concrele ob per the
M diameter wf_-,payut 4o dr,rf(e,i
) bored F”M oy withene or

toncrele ;Ee,,‘njpn,emml‘: ave. abro
' piled ave of $m
re Shaijh
e Cadled . The Piled L ith on

prers . Cod—n—Sity p}/eA o

Wbs ak- infervads @ ,
unJer-YER"?“"‘l prfe3-

e or 77 &re_ |
\
pore b ‘
Lulbs &r= @ﬂ&d a)
& DRIVEN AND CAST —IN-SITY PILES |
__..—--—-"l Y — § v e

priven and Cadt -in- ik piled have the advantaged oF bot drien
- Carf -in-Situ prles: The PrpCedq-yg, ob MJ‘HNI'HJ- « drven and .

Caht —in- Sifu P‘_I‘/L 3 ‘aJ ﬁ?l/eaus,'

A steel shell oF

nid of a mandvel MSerted
5 remowed ond Concree (S fared in fe Shely.

@rrufa,’-ga( 0\"62 Y?J'hforc,eJ Thin Sheet

dameter of Prle i5.driven  jndo tre WC" Loith He_
‘nfo the Shell, After cln'w'rf dhe Shell,

phe mandrel

The shell 15 mede oF
sheed Cmono—‘r&!ae_p{lu) or pPlpe) ( Armeo welded Piped or Cormer)

Seamlexy fiped) < The piler ok #nis Fype ave alled o Shell +ype

18 J

pile)-
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The shell-less fype IS fo¥med by itndyassing dhe shell while the
tontrefe IS being p{m Zn both e types oF prley #he bothrm q‘—ﬂ,e_
Shul rs cdosed with a con.c,.,( fip whidh tan Lo Jaﬁam}ec{ 50,,4.‘&
sheM - By driving 7‘11@ Comcwete o%ol—rf‘l\g Shedl an u[qxiu[ butl%
may be Lormed Ty both +heduped olb-plled. Franks piles eve. obFNI'S |
Fype . TN Some @Ae) Yhe Shel) will be [eft in pPlace and the fube /S
coneveted - TAis +yﬂ‘.’- 06— p:/e, s ver;v pruch vhed in F' M; ey Lafen

X FORM WORK | The toncrefe is  contwined N a I-»mLer or a Sﬂce/( Ca./Jm}

PCY‘JDJ aﬁeK IJLS f”aunj (hps c,aAfn;_ /s ,tf)f-"w” M ,.ﬁ,e
/;L s fo be veroved when' Jhe Concrefe

{-'or a cerkain

|
; d,,_J-,le,nn} foxmwork oy mouddy and
| J"—IQGJTH‘? Fo Su.ppoﬂ' fFI oum ue.v?bb _

hod hardened S« |
d be Jakon Fm’ the. érmwo/}: 0} amcfg;f-

FO |low i r\j pre Cabons J'I'DOL-—[

O The ﬁ;{*pcﬁr}a showld be debigned in Such away that iFcan be
MI;{_ KﬁmoVeJ Gmd Mccl af—ﬂ.l’) .

}1 21 The Formiooyk shotdd be Fred in Suckh a cway that the leahd-

hammen'n} rs Y‘eq,cun’.d for (5 yemoval « Othevisise ik et injure the

_ tonerete
L 3 The indide S’W&‘acc o forrmwerk S}locfe(cl be ctoated torn Cxtrde o
or Sof} Souf Solukon, This will puke Yemoval obthe fokmisovk -euns,

Y m, forrguoonk Should be Subticiently Shong fo Aear the doad Joad
ol cet Concrete oh well ay the Impack of Yammm; or l/rérah’lafl The
foncrefe « The ovey—esbimabon of- loads vebulls jn expensive formoork
and e under- edhmakorr o (oads ¥eIulBs in fhe Hoxfhipre of Fovengsvk |

P

|
|

|
|

j S) Tk (s deMra,Lle, fo L«nn; dovn he cost of formene ’L"amfnm%

C""SM’LC’?* toith SM ﬂl& vavioud Steps Such o4 !'Ecluc/-;on i1 Numbey
J of irvepular Shapes of borns, whe of compenent pavis of GoMrierciaf
| Lized, Puting fre formwork’ in uhe ageain 2} eavly ok possisle
el Moy be Faken o ehted econormt in the formwovk.,
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6 The Formwork Shouwd be o avvanged that there is a 1
Minimum of \en.k_ar. anrouﬂh the join¥S - This (s achieved b) |
froviding.  Eight Jonks  beheen adjacent SecHons o the formuwavk.

|

%X FABRICATION AND ERECTION!

Metad  adwabon i< Hhe lw—?’&‘v? of metef (Puckaves by cuping
bending., and - oSsembling  Proesses . 3t is a Value added Process

Sk involves the  Conthuckon Ok Maching’ and Shudkures Bomy
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