Wﬁﬁ TECHNOLOGY AND MANAGEMENT

LECTURE NOTES - B.Tech Firnl Yeor — Cruil

Fa YA A a anl
" " Y

ONIT-T

P Tl s

Constouchon  projeck monagement and 11 relevance — Qualihes
oF a pProject Monager — projeck planning — coovdination —
Sc,)wecluliﬂg - Fﬁonn'-#-oﬁng —bar chayK8 - mjlestone chovk - cvhcal
Poth method CCPM)

ONVv7T-11

W )
Projedt Cvaluedion and Yeview tedhnique CPE:P_T)—-C,QS+ evmyS)s —

Opdating - cvashing fov ofhmum cost — crashing for ophmum
vehourcer — allocoh'on of vebouveeh,

1

ONYIT- N1

—

g

CorSbucHan EuifPment — Economita) conSidevahons— €ayvinusoy k.
eqpuipment — Trucks end handling EQp Pment — veor dump buchel —
@‘P"“’“ ed of drucks and hmndﬁn;t eqpuapment — Cadewdahon o} trudc
Produckion — compackon eqpiprment - Hped of compachon vollevs.
OHITSH

Hois.&-in} ond eavthwovie e4udpment — hojsds —cyanes g
bu! ldozevs - Wmlevs — Scvepers ~ dyaglines — chamshell buckens,

ONIT— N ¢
W

: i - sheys —Jaw cvurhevs — 9yvato hievt = L
Conevehng equipment ‘CVU- ers =) ‘ Fyratovy crvucheys |
Tmpack cyurhevs — Selechon ol cvwmma eqauPmMent — scw.c.n.ina ok w
W?""er _ toncvele MiXxevs - My xin?_ ond P\adn} of cancvere — !
Consolidaking and  finihing.

=y
ONIVT =V
I‘WW'

CoNshuchon mekhod) —eavthusork—~ Pl‘““} ~ P\Adh? ol Concrefe— Forn
‘WovrkK — Colbvicohon and €rvechion — M’l'y condo | and Sa_qu—q;_
ennneenng

R. Rajo. Sehray

Scanned by CamScanner



BSOSO LOUUEeddddddddd dbitddddddd

CONSTRUCTION TECHNOLOGY AND MANAGEHNENT

UNI1T-=T

¥ What 13 Praject . Ha\haﬁemt_nf ?

Pvoject Managerent 1§ +he avk and Science’ of
Conyey h‘n;,t the clients vidion into vealh coov Jeing
efficientl t%ceoh'»c/; and .s“qfeﬁf.

| | ov)

P”C’Jre"l'_ m_m};m;n,g od the f/a: n‘m'n;, Monf'}‘oﬁr; and
by <l s 5 P and o ot

of all FhoSe iovolved in it Fo achlew the projective

objeckves eon Fime snd  Fo Spedibied cosh, qaliy and
) .

ngj-ofmance .
¥ Why‘ PYPJQOf‘ Hamaﬁemu# .7

Pyojex_}— May\afeamfll}' am o ochieve +he M_{','ﬂy,e‘__j ioq(

b; Haneping envivonment, }’&y’/c and yedouveed . The

Manegerent prineipled ok ﬁfanm-}q, oV gan'sng, SFubting, o&md-m;
mp}-.m}-.p\; Monn‘opm} C&mﬁuM@ﬁm) mnofmﬂny siied acision
making  offly Cqually in  badihonsd Funchonad Jype remajerent
oA welf ) proedt Mauqe.mnf, butf- Fheiv  Mowajermend bear).
i WHJ&:(, b . The visks, unter?zinihe) and ctorplexihed rake

f’m}'ﬂ/* HMA—;&M% a )f&(a}h@fy S b&ad - procer.

Scanned by CamScanner



* C-D,E S'TQOC'W\ on ?ROSECT HA‘ RNAGEMENT AND 178

RELEVANCE >

O]'- bno@i&c‘—?t, SENs | yools eand 41:_ch1an Jo e
bveoed Xeunge oj— cchvbel  do meed The vegquve menis of
Hre vawcqxr P'V‘O}ec),-.

The AHunehon QF F’Vtajcd— ﬂd.waplmnf ineded e J@"'l'ﬂq'v?

297709000080,

the ¥egpivemant ol woovk, eAreblishng fhe expen) o wovk,

. e-
Homhv\v\? Yhe progrels of fhe woork and “djurking clevr%’an.!._
fVOr'\ e f'}a\;\ ' 8

The elemenks o} Preject _Hana-]mn}— Crde of ackvipes
to echieve 4+he  pyoiedt Joals.

[ﬁi\'w Groads ]

Proyect
Ha\n¢?emenk
* P\ﬂmnif\?.

* Exwh‘ﬂ;—
* C_om}voﬂl'v\?_

=70 22000000000

Compleded
Facliky

Scanned by CamScanner



| Sf*ﬂua objechves , den Heging youveed and Jomi-;, hedegy

PERERABR el dddIIAdIITTISST

Project Mawagement  eumg o achice the Stoted Foads

of the prvoject lteding Ao completed fmcllty, by virhue
of P]Anﬂn? 5 exe@}{n} ouned (',onatvo“l"\& Brme, fundd and humay
snd  Fechmca) ¥eHAouvced. The planning  essentall, congisk a}.

Eﬁt_e.CuJ-ior) con G hs 31._ d,”coq_);'oq " a!r rehource), 9'-45:1"? execethion,
COO’/:l-.'v\aﬁtlx_j 'e}""—ov}‘.‘s e | mr_w.H-faJ-%né T Jhe _SH,L 5,

Con %vc‘luwg condish aj— némﬁnj achievemend M,I.mfoﬁv"n},
and  yedoling problems.

The ]0’)@\'\-11-*\5 , execakny  ound -gbn,]-,-?]h'wds e ﬁqyj_o,,mej on «
Conbnuong baris Bl the Gouks oF dhe projeck ove veedized.

fYojcc,’— r\a»\o.)},emr‘):}—. bkmlc,é,}t ond P’r’dche)S ewe bea cle).'stn’bqli
in jfermd obF thear componeny PYDC-e.)d-nA- Thete ‘Prt:ae_mub Cary |

be placed il P process Pro3 (Aol Planaing, exesiy,

c_(_pn—}-,ollu'v«-} O‘"\«-_-Lh d]@s-\‘r'\?_) o Nine hnamlb‘:l;e esvesA

( prefjest inregrakion “"‘W“‘*jﬂ""“’-""’) project Scope Pidiasa perment, Projec
e mw\a.,l,e_mzﬂ+, pvnjfa“;*' o8 r"\d«M-jemm‘-%) Proje o4 Ql-al{:'y
ﬂa«n&-—),ch.c.nlr) ?mjem" }'\w‘-p-v’) yeNouvee. mﬂ*—jfemn_n&—, Projech
Cormund Cadh ony .mau\a.?cr\zﬂlr, j)T'D‘jﬁc./“ sk ham-..,,m.—,{-} Projed—
 Procuyement "‘Wc-{ﬂ’)‘ |
ijed" maw\a.},eman’r 18 C"JaenH‘ﬂMy oJoroual‘ de\a.r‘m? ‘a. Pvo ject JQDW E
an Jdea %mu_,]., lo C:pmaal&h'oﬂ. PVDJeAh 40::197 are- 39}6""?_ fnw);'roln’ i
i Ao ey bt cen, embrniny. il i |
il includ ed imm%z’f_ ‘“"_‘7“ Cumg “of meney The boric |
. t G ' 8 ) i
;‘mt?vedﬂ""?‘}' of b-n ry WU‘ idand” v &t‘cm’?’q‘f‘}'.e’f%ﬂﬁ' |
Heer yemaing, even dhouph dhanews dechnique) in frojec |
Mamafemant ot enBnuotly  being eplojed |
3 |

Scanned by CamScanner




*  OR3BCT\WES

oF Coans l
| o TROCTIoN HANAG.E‘.HEN'r :
chr  Com Y . ) o ge -
f’\LEna the Laavis  withi, €lrmated Lo a
Spetifled bee | o °“"

t__“)

EV‘QIV“’I (=% LAJ'ELH
9 rep % for high qualiy taoviemanghip,

" ~
Pyown "3 Safe and Sabisfachory ux.mrg condibong  for al
Pevsonne and tsorkeya. e—ﬁ

.y
d\l’

(]\/) "Tc«.‘:ﬁ.v\?_ Cound AEC«'S-iohfS ab e ‘M*’ FY’\“—J‘)M Cr\
; Hamﬁ-l,cn\e:)J— lered -Hv\mufb C‘d{?n.}-:bo ”!IC A i, &%
; {

VI WMobvakng Pasple bo Gie of dhoir berk withiy shoy TP

Cﬂ—fa.c.h'!/b - _E
v C.V\eahr\j. AN Ovganisabien thal— wovied «A a team,

* QULUALITIES of A  PROJEeT MANAGER : Cq

Con8huuchon {)yojp_m owve anﬂa.é 8 indindisds, hoge whevk -
de)iveys Pr’bclud' ©r) Services Which ave +he Ufe bland of- cany

Sl ﬂ":?' The Succem af a "Jn&ed- "hﬂ?é’/b &n -H'\E.Ce.r-’g}eny\lw
A e Prajed assger i&
q

“The. ijed' I"'\G\V\ﬂ-'\ﬂ-f 2 the k‘"”ﬁ Pin around wWhom the Whale

&VGon soHon Yevdlvel . He (8 enbruated Wikh the 4uake .@.],g\3

reing e inbacdscliny and inber egmisabonst S
undar Changing envivonmends  for Suceexul occompliShnments S5

Fhe &?ec.;h‘ul sljeckvey . He oNumes fote]  YEBPoR AR Uit Mdﬁ;‘:

aCc.omlm.Lﬂlj"}’ for dhe Succe ‘# :f"‘-#b*“" dl'd'h"‘ ?'mie.nk H-‘SL .
,,a._,[—u\w_ c:}rd—ke ?WJtc)r and —&
yoley Which vetle Ahe behoig—¥
-ﬁf

-thc}iﬂ'\i ('l'\a-?’ VOW)' hSIJ""\ Ahe

i bt s
Ov‘as«u.!aﬂona.l Sehupf,
FAH‘"—M at  Bmller Wn almeost al) J—yfavb a]r P""lﬂ“:

Scanned by CamScanner



Ten velaked Yoleh oF he prajech fanager;
* Figuehead vole; The project marager (s the lgged and
Soaa.l hoad *oF +he projeck. . He {8 +he Ringle focad poink
Fov’ Maxb«n?_ Accision8, Cevemonial funchonf. and Symbalic
duke . BB TR R

¥ . Leadevshif yole: As a |eader, he Me#'f’mﬂﬂer Srecis

Fhe :lﬂ-"'cr‘f-unc}\'ma‘{ ettovks "H'\'VC’I«-j\'\ o' Complex web of
veAehionBhips - Creeded W the F‘ﬂb_\'ed“ DV?’_\'-‘«"’"I‘-SC‘—-Ha-—) L:,},
}D\M\cb\r\? a pevifoymance ~ — o veled Feam al sElled and
enperienced - pPeople woho collechvely Aote dhas challangeh
posed by Hhe e_mr.mnnw_nar Tn en&is - ~prone environmentt
qu:L)nuc. lﬁbé\e-v&'-\m(’ \B ar) e..s.scr-.\-,d\ m%mm,}, ~for
 cuceon ond accomplis hmank ot dhe Project misiven, -
N doed oMune far  grester Sigmifitence W cornhhuchian
| \aison  volei The ?mj@L Prandger Madndiing  contuch
ouitde e ov?mn;sm‘an, AealS i ‘hoSe achwvihel
which mey nvolve Covvedpondence ond. contmel WA e
Concevned %ﬁmmzml— and non - govcrnmant 0(—!—15«51&

Conbrack vendavs, P’vbfﬁ&‘é,{cnoj/s omd +t>r fcvhm_\ h"_d'hg
- ConShrsdkion inhuodry,

¥ ﬂon?’mv\ﬂ? role | "ﬂui ijedr Fenader's focun IS on Hhe
Flmhno_c( L:a.kollnﬂ_ "fDY' 'P*'-\‘f'bfmmﬂ '}"“"‘H d-nc] m?leme_n.u.,?
,hm,e/ COSr}— aml %0144'7 fj’]anmﬂ? ond mon) %“"3 Sys}cnr-;

~ Wi A v;ﬁm 4‘0 m:;rH\/aJ‘c; 'h\L fPTbJecJ- J'em-w) q('o /FTOVIJQ
ASSHV‘C«:I Wb

Scanned by CamScanner



¥

¥

*

¥ ReSourcss allecakon vole | The projedk \anajer dekes g

*_

;

'D‘\SSE-N;"“‘*'O"JS _:'-'-‘L[_e—.: Tha f';'ojed— m‘o\n;-jle._k dngm;}s He ,T_I-

welevent  informakbon yeceived from exdevnaf Souvicel and

o

1n}i-'_w.\év( S}SW 4o e encerned f"‘fzf’]“', W Hhe woork
flace. This jnformakion may be writen or verbal, formal @0
i?’cﬂﬁ"}‘-{

.'Slj;o};e_srchon‘S vole | The projecs- manajgy-' ‘ocks oA dhe Rale

veperentohve thouyh Whom all  Communicabons with e client €
Cor) othev. exlevaal pavhes ave Condutked Ochdide. dhe pProject gll‘l'iJ;;
ELCT' The PY‘DJE‘_CI!’_' Manoqeyr :,ea*v‘) and JHendfey T
OPpovtunitied Yo promote s‘mrg;w.g ond veeded changed,

FHIR.

EI”)“:I’E’_,Pﬂf.hmr's .

Disdurbance }\A_._\é:tim) vole!  The projeck Mornaer dedend

%ﬁ-‘?’ mainkang Of?runfs::.hanq "'karmc\ny & Y!)‘a-otW"'}?_ .
C‘:"\‘HI‘C_‘B and C‘ﬂ‘“‘j—ﬂa‘;—i"l} 6%‘%"'\‘4 . ke haviour an  Hme,

B .
'1ﬂrof4-on4~ uv\et,a.-_c#ul, A 'shuvkancs)

verpensibi ity For allocahing dhe projeck vehourced end meked ade

ch , y which ave neceisavy do erdyune dhe_ QV«L‘*—L”;"}- G}-

ik, on Hrme » This y'-ok, alro Calls %r Aﬂwlﬂfiﬂ; cnd
monitoring: \.:u.l.,.d—s and Pv&:l—{d‘i'\a-“'u\ft Fyehource Mee d . .
N&‘jro{-ia_l-c;fs tﬂb_l_r_a.‘, The ‘:foje.d- P\a\v\a.?.e_r maohah)s mpPoviant
Corflickhng.  15sued and  Lurinew yelaked mebiers, Loth j
Tl andl ke, sl b projme SRRSO .
e orgomsakion  en major negotiation . ==Yy

oS5

é/{f

x*
]

> ¥ P X F >

Scanned by CamScanner



o &

BB d oo ddddddddidddldddddd

K Relevance of o~ Project Manager |

A pratical and wiefd checklish ok detivelie athitues
%-Fmv-—) He foundabion oF m.hn} petehionships behreen
the client ond Hhe header; and the leader and dhe
followers 12 Fiven bedows .

¥ Athtude —an C,P'm positve ‘Can do' atidude.

* C,or-":m;n fenfe - an d’o“i’l}‘l to See eHln.yS od Fhey
yeally are and do pick  Sendible, effechve, Shaight
foyeevd isobuhon/b

¥ O}Deﬂ m\nclcalne/% Eeun?« open Fe newd cleaé Prachce)

ond  methoads . |
¥ AdaplaLillly — an abilily 4 ankieifote ond adeph 4o
Chanyh. .- .
¥ Taventvenoy — em abilidy fo discover navakve Shedege)
sl Bt

* PYU«JQM#‘ Y|3\‘-’~ Jaker —. a w;fhn?nz.l.g ond aJ_»:bJr > QM
N\J undershand viskEd  bub nak o dnke a rls}:/» opProach
N & Unwise. OY \s‘ec_»l:iem = 2hian,

*_ ?Mmb”) oA ‘Faj,r ond o’flzr\ aMtude LADIM“CA MP»::J—:,QJ‘
hu e vene.

¥ Commibmant — & very '3‘}"3“3 Omﬂ“"j EOMM idTrentd o
Mo Pnjec,l-—k St\cc:s;s, Whey St focton and ~ean,

woylkng - A—SM?? ovenduhiay) dowerds  Foad
Mfdl’ﬂr’\-ﬂ-ﬂ&“.

Scanned by CamScanner



* Project P'ﬂ-hhlng :

Te involves  deciding in adance. what 3 + be' lone,
hots ‘and in Bhat Sxder i 3 15 be clone Jy ovder Fo
ochieve. th, obfectives: P/Annm’cz aim® af deoa&naq cfcm +he.

Fedure course of ackon. Plan Shous Fhe tormiped
Courle. of Qeloh. '

TIn b"‘-’"{' fﬂﬂﬂm‘; /mofm #Lej%//owf?
3 vaf}aﬂp&hﬁ QLJQ%M
* Col/eohn; and S/Vn%alzmy ,,yfoym,g
¥ Dﬂvdof?w? sievnative Coubed of- gc,t.@
tothin pecibied Consbuinis.

bl domfahn} albevnabivd un fermf ol DJJGC/')UG)
 feoMbilly and- corfeence)

¥ Co-ovdination ; .
TE (3 neceMavy Ao brry f/Dﬁ—elhar and. | movdmafe_ o'f\p_uork
ok V47>M MQV’W‘H and. Seetiord + Jhi$ Y\E@(,qrgs an %G‘P—al

(oMM uicahon o fhaf- €2ch Jefav,fm.en/— sl
ok 1B rele and fe aMistance dJo Le (

- ~ _— - .

-

- ewm s M A s A e o

e o

.Qe,dwn 5 ety

e’%ml I HharS: /_Wr Preeding of de/ardnu;ﬂ_‘

ety i dop msagemant v fancacsenin
So drak plands fﬂéw and yemed}

V- woﬂfiha«/ﬂ)l‘?, 1
o e fymining dhe ke Dokt

- pve d,,'_s‘.a,MeJ’ i’am’

Scanned by CamScanner



BOB bbb Ob L0 Edddddddidddiilddddddd

¥ Sc}aedulmg

TE 08 the fithng of fhe finaf Laoriaf?/aq'fvcx'/‘mc_ Scate.

i{— Shews +he o’amﬁﬂo ond ovder of v/ 063 LonSpuchon
oehivifel- Ilf‘dle::lé Lotk Fhe a/.\feﬁf‘ o ‘Wwhen to do (¢’

©r)
Scheduling i the altotbion of yebourcel- Thohe rohoureeh
in Llonceptual Ferke, are Lime aud energy buk in pracka(
M arc M, }fau_-,&’ Q@cuf?»/ru;of' and a%oré a.fi'f(/c.t( Jo
materal - - P

(en)
}C}?&L,Luy # the mechaniod procer of Formaliring She fhaned
fo_nohom, aMf}m'rbe the &Aﬂi-y ond Aomf:lahbn date) 1o Cadh aré
(ov ackvly) of the eovk In ueh o manner Jha} Jhe whole tsork
(or’f""’jfd') /?m%dé n a logod Sequence. aund in ay ord erk and
S}SMMC /nanner-
Mon:‘—ﬁon'n}: .
Hon:’hrin; hedps o providing  feedbacks 4o manajerment e e
d’mm% Py '/rffﬂ'w Car&'e.g;. n ordey 4o CMulc dhaf She
ijed— /s fmfrwrb}/ MfeVSCAAJu/t. .
The beoMc objeckive of any  ponitonng Susler, Js Jo monitor
projecs by meatarivy Phyficl popreM, tosps and profiss
Afaindt ffmydd, and o hedp 1n '4-44-;; érecme aekon s T) okt
Fraw'iyb deju fov Prt/dw'? repovhs Fov Fanaterens nforatiis,
sysrer (MIS)

Scanned by CamScanner



X SCHEDULING !
ScJ‘\echJ.Ar'\J

\ | 8 -H\-a Process of @Hﬁ'g\‘s%‘gmoﬂc Plon 4o o
Eme. fame. incJ:cAJw'-\é e shart and complehon of @ach
achvity . Tk alre Chens

| o .-&_%ULO'H&_’ velahon€hi ps M"—""‘; varvious
achuined . scheduder ove olng Prepared for conthrction
m&ot—«w Sucek oA "‘Jx’“") Motena], Rackinery and me
vequaved ol vavew) .SHLTM o e wavk ' e ackual PYD;ZA
with veferemce 4o e
Plowmed "Pvosveinme . 56 Heve ave cng dedaiys, Suibeble covrecsg™
aekhan Com be rzken 4o Apeed of Ahe wiavk. .

SEEERERRNS

of eock ackwvly  can be tonitoved

“

The comduckoy sdiedule |8 o Jool Freda tondrackoy B
wed o Rownnite Hme and  execote ol uibeA  tm oo PrOfer [ =
.mca- TO Prepare A Cows fyuckon .sc,kad,ulc,%pf»a‘ljc& s &
divided nte dilterent achubes on SPevebr) . The Sequemce 5|
5‘1,_‘,_04.‘% Conrn be Aocided affer F’—nnm‘\-‘y Heyyv ntev— Vb_laﬁon.u-.i;

or per the Comtirchon rethod adopled. The Contbuckan Schodulds
Sexyveds e —F:Hcsc..ﬁ-xj PUVP=se) .

X Ha\b.\ﬁ_r' QVM‘[“-i:‘C. o Bme —tuble ?:’.’Lac.aiu.r Fhe SC}LQCL‘“L o
oond- Sequemce. ol eacl, ochty, (o
L

I quﬁ-l\l«f o Schedide Hor Mohfqrf—or%h} %errm blf_ﬂ?
[N

vk ewd 4*‘41‘"‘} covrechuwe meahurel |, (f— vequired. o
??)‘\' {lJ—« w,\& ‘F'ov &M]!‘Sh on d hmﬂ'!'ﬁ-lh: ;
ot S *

é

>

.4_

fo
Scanned by CamScanner



* Bor chovts:

The bar chovt is a Presthicod vepretentahion of a project, and
Pren the fock  Hhok ochvibes :'awf— Shown on e vea| — bme_Scafe
they ove eory do urdedthenl and 7 Wbefu] in geviewivy pyojron.
TL s one of the oderr rethols and an effechie Jechnigue  for
c\,e.wl‘ project Plamnina’. There charks weve deweloged by Henyy L

Loovid Lar T eund, &CCO‘/A‘:“j'y, Mere ave alro Drmedbrmed
ea ofF dwakon of

610"\{'!: CLL\V\'\J

vefevred o o3 Ganth charis. ’ﬂ\zy Pren o id
ac}w\ﬂhd/?ﬂ{]w a\mé hence. , Can be u):eM u\ .?m,—”a-w*\" S&vvh‘gg fov

wo'f\:—m.} .
Th o bar c/kaiv-k—, He owchviked ove Shown ar hovijonkd kars on
hovjont= 'C;"‘M Scale, heve He Stavkand end Jocakond o) dhe baxs
Cotneide il e Chark and fnish degs of the achvibes,

A L&l— us C,ofng»\'&er an exw_mpla o Pv—eroavinJ o Lar c)\mr}-\—
invDW';’\;' 'H\_e_ &O’*—SA""‘-‘ECJ"I'OT) Dl" an eq/u-;fmcﬂ\‘- "EDur\_c’faJ-;'aq Lsi+h Ll
ol achvikg oA follews! |
Achvikey 5 P Cc’&ys)
Levvoud ond ezcava}e(ﬂju«laﬁor;) S | |
P‘G\C‘e Mmud — mat Cl{a\"l Concxf-er‘e) [ |
Falmcake  Shubferiny
. Cuf and lo-ef\c] Y‘e"’l)[ﬂm”’\‘

ghu..H-en'A)

3
.
Fx Y&'f\)[—vf?—;;’ e | | | E |
Fix 1
4 8

Loncvete

Pour

1.

Scanned by CamScanner




1
|
/

Foundakion EQUIPMENT FOUNPATION

L]

Iy

. N A &
: b _ Shubenny FL
' | ' ) = |

3 N ! | {_‘ N
TR R - =

L

i

)
F P

q
]

-

B R T Lean Cancrefe

{
]

The OCR v iheA D_f: ‘ I}_O\VO‘UJ\- Ginel Extaiale foumn dakan
%Ca/h-_ Shu.,l—l-ehng cmd SCuk onmd bend Y&ylﬁycgmm-’
Can Stavk {nmql-:a.n e_au-f),y oy Hhede G\-QJ‘!V“HM one V'&Z"e

Ol— Coch othev. Thele achivileA ]!rew\} Concuvrent, ave. Shoun
favedle{ lines or Lars in %em\rk

/i

ok

risddd

/

Ackviky Flam Mud-mat ( Leon CO"‘-""-J":) Con oﬂ))- Shaav o.p_gre,
f«@mf’%r\a, dhe ochwhy (Ld-you-i-' ond é’_x.(:aLuo.-h'_ *Gbuhéa.;hor} .

/

,f-—?

Thege ‘oo ackvihes Le,a‘r\gf i Serey &Vc‘clepa*dtcl in dhe fw\'q:\

Charlt one cfter He other. L) kﬁ’.l.m&e F;' X mrbccvcem‘ml— Canp~
only be doken upobler P\au»m, Mud — mak (Lecm conerede) .,

Fix Shubenng® follocs the iy of  reiforcement s Theie é’h
achvibes , lab\'t?' i Fened, are Shouww ore affer fhe Ol!"’ler\

Pour Conevebe! s Hhe Iyt achuly which followy fH\.e.,C,-,unj of- 2
Shubtenny and  bejny 1n SereA, s Shewn a» Suel in fhe Lav chart >

\}77

» oy
-y X

» 4
gy Y

2
Scanned by CamScanner
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¥ MILESTONE CHARTS

HileSfone  Chavk i< « modifcakon oves.the ONp¥nad gankk cht-
Hiledltoned ave ey events o o pain achiity yepredented by a bav:
Thehe ove Sfe.e.&‘-“c_. Points In Bme. which Mo k. -Hle_compie.bbn ok
Ceviziin Pofhoﬂ'; o the matn achvily . These poinh «ve those whid,

Con be earlly  dentified ovey 4o main bar-.
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‘ L
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&Ub-—ac‘.H\r;H‘e‘%) Pach one 3 whidh Co» be ee Yec@?n,'&d&ﬁ,)
Ihe rogrewy ok bhe prjeck, Combrolling Con be €axily done sind:
inker vedahonships  behtoeen obher Similar achvibed can be eo,;:,y
eMedolished . The Le,?-,my\a, and end dF dheye  Sub-dividel ceBvises
ov FAby ave dewwed o8 i ledbone), Prom dhe obove chad- Jome
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KCR\TICAL pATH HeTHoP Ccprd
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¥ Network Elements:

The +wo baSic elements USed n a Nekwork ave Ackvity an
event + In addibion, tohere Necessevy, dummy achvibes ave
)nlvoduce.cl - §o mMaintean |&3-|'L.

ACHVIY A projeck Con be broken down ko vavious achivivies

NecCessavy fov ih Zom plebion .

Tt 8 veprerented L& Avvows - .
* The deSCY\P»hon Qf’ an o\ahn#}. 12 uannﬂi}.aJ:ave. H\e_

ovvow and ik d._.gw.-\.«hbr) m the h.dA.lc, um;leyneau)fh
E.xc;a.v'auhon

S,
AN achvity ,n\m\vma_ X Cavohon, and nee,d«nj oo uniH

0{— Bme {or s complehon , would = Slmcx...‘ir\ aiaove

¥ The l-en.ﬁ% b Hhe anous is net dvaaen Jo Stale . Ag LoriaX
Fﬁ&ﬁble Hie oo SLQL—]A de S.Luf-f{g‘en}*? {Oi/\j Sa. Hhal the

degcrpHen of fhe achvity (ould be wrhen over it .

¥} Avows ore nNerther Cuvved nor are «-Hruq,.- dvawn) n YQVtY&d

divecHon.
. A A A
/

X EVF’NT )

TL |8 the &-’-o-k, -Hva.(' mavks the tomplebion of o fUECP_CLn? ackidy
ancl \'H)t‘_’.‘ l’{?"n""y OK-the. SL{CCE,&C{J'\; ove'. Tt hold no dumhar);
TE vepreenh enly a point in Hme, 2t 1S represented by a Gride
@ on elupfe oA
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* The Plvsr event of o Projeck is called +he. Sbavi event cond the
leR€, +he end event. f ' : '
¥  An event ar vhich an achvity Shavis Is jevmed a3 Fhe pveced.'ry

event . The event ’oy which '+ Ferminede) s called +he chaez_c‘.'n;
event .

¥  An eveny of SI?H‘RC@J\C& Soch ah Cele chificn fion camplere?
wam?J vesdy for ocapahlon’ Che.; is Gadled o Fey event-. The
oceurence. o a key ewent tevmed o8 the  milestone,

7*‘. A \cq_y E,u-err?— Lommon -Eo Hoo or mowp_ Sub Netwarks \s Called +he
inkevface event.

¥ DOMMY ActiviTy!

TE 8 « Soferimposed acknity, v...)lr;li'c}a does not- Yepredent any
Spechic Operahon or Precem. T hod Zero duvakon and Cordume)
ne vedvuvcel. Dby Purpose 4%
* TD f;-mm._lg_ lcx;—,cy{ Unk 4o mainky, .-}1\@_@%0* VC‘/EJ)M)-‘:P
ob ewchvibed |
F To Limpiby Hhe detanithon of concurent eeBUbEY 1 Jeymy
of cvent numbers.
The dummy  achuly is dvaion ke o
% other QOHV{JV)
v ik deded U.\.,,g} oA’ : ,
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Pvoblem:
(v The O&d-ivﬂy-—m-—ogwom Netaovie of achvikes for a condpuckon Proyect

s shewn 0 F\aur:. The durations CE‘!—FY&SSCA’I in chy.;) ol +h¢,
adwv:ho} ot menboned kel He ayvouws. :

5
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e Cwn ved 3 _
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¥ Tmportance oF Time— cost Analysis)

'The_ madn Obje_cf!-‘wg’. ol;' ne;l-n_qm’}: flamr?'!"y is 4o CD"’)."‘Z*'- He_
q0L within .r}he, Shpuloted Eme and at Minimum overed| cast -
At Limed & becomeh necesSSary o accelarede the complehoy
ol work: TiS can be rede possible only by redocing -ﬁadamﬁm
oF erihtal adhvibied, The durahon of crihcal ackuiked can be
veduced oy the deploymont of oddibenal yeyourcad e d. aAIA:'HM.,(
Lowbouy, ShoHeving CU’M'? ebe. Whle enplow'na- the ;f)o&s%knlf’? o}
acCcelavehing  projeck Complehen oy deploying. addiriona] vehoureel
on erkcal ackviker,

P"T{jed' Cost Aa_‘:e_ncla uPon +he hme available -6rcDmPi€ff\'ﬂ?. e
work ond the dme in ©hich'a project may Le completed dependy

Upen Hhe Cost that the owner 15 Prefored o Lea cast and bme

being inbev—yelated, a  Scienhfic anyiis ob pYdjeek cask fov i Hevent
hme Fen‘oal-! ol templeHen aMurmes Paramount mMPortomce. "!'1

Pnr)a.d- fladf\m‘r\;, and (mplementahon.

¥ PROJECT CoST!

The pvoject cost can be bYoudly divided irdo

() Piredk Cost v Dndiveet cesh

Direct cosk consish ok expendituves thich are d;vec,-i-l}.
 chavgealle b ond @n be  denHiied SPEQ‘F-‘% Wwith He
ackivhied ol Ahe project €9 makena] otk and (alowr e

| '*' \ \ |
dndiveck cosk  Comticls o} expendituve) Lhidh cannal be

Adeovly dlocated to ndividea] aoHy ey ol 4he project e
esto i Shrand U\M’W; 3

"Xuvance Cj\arg-q/ ‘“Jr"‘ﬂlf*ﬂh'hn
Cl\o«v%e)) ek.,
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¥ OPOATING ! T _ _ © :
It Can be defined o) fl‘_:-m'n'mﬁ end m%mm;n‘a O" e rt’mc»-inn‘n‘}'
Porbon o an’ adwulry Job b 'in?poégq&y Hhe lededt ir_}jfol.lrrha.b:ai)
At +he end of any d"7 ol wovk., "L"‘-ﬂ.. m'w'huia,{-;.#,'e Prgjec[—
mudl either  be Complered  |n fropress,. or fhey mas, potf- haut’;.
S}“W yek: - Farther, the. achead Progrem My noj-de aClordirg fo
A" Mpnally “enissged kol - filss s Eome 6 Fe pitibEe it
Mt have Leen ompleted o) on the dlas, ok (pdobing may not have bee,
Completed s LooGe SHIl, Some ray nof- have Stavied. Some of te ackivibes
mey not have achiered +re rep,ived. fercentaje. of progrers fhat-csad Planne]
on the cﬁﬂy 56 ugctfaJ:’n‘;ﬁ- 2t is abo fossble thed Fome news achvibes thet-
Leve- not-in the onpined plan  might have to be Frken up. 7 ry af-
hmed bnrng abadt a chevie m e netror PRIy 4 LI
At -}%Mer%wwdhw mm?@m’@a of . !% Cf v ‘)/W)
ok x  preed= Play,  al~qn appvepriake
nteyye{ @ ﬁ-egoen?_ ' ' ' | '

(ov)

¥ TL alf ackivibeS ave W;ni_ aceoral;m; Fo the SC/\-acLJé.,'f‘Aeyt
Y e B __ﬁ,,ufczaﬁ? e Metiovk b s s Seldom, the o

Wﬁre, é)d—/k’,‘{ on Jhe Pm??CM qL fhe toovk cund fhe m‘&ej
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' ’ Y

dicgrors had Fo be redvewny and s prcer s Brcuws ap 0

FebSig.
¥ the pocer of YBP/ﬂmm"}; and M%eoﬁ-l;')e Lehed

_ on fH.,_' YeAa)
thich Sewe d.ﬁu_id&nce. Jﬂgr o

decision &5 Performing. cal : .

| : _ ;7, Maaf)dnd JA

) \nio clerefia

-é-u,k,,r? n MM?. ¥) r#\..f_ﬂ.e,w /Cnoa..{egge, ar?c(. {aj-udf— Frﬁrma.iq

o~ an  intermedicle JJv;W- of A Project s Mocif'é'ﬁ)y. Jhe an};'na_(
netsork, IS known a3 the Proces of c)/oc/aﬁ?—
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¥ DATA  REgLWRED
The —-F-ol(oc.:inj ir_UComM'on S NeceSSevt o L?J._Je Hhe ples
T o injerdedicde shaje o} ercobon of a project:

[ ONgsnal metwsovk

Foe  opoaTing !

2 Own 7-\.-\_.4 nefwork  Calewdaron chavt
3. 'S'}-n_a,e e whidh UPCIQJ'M? s denme l:@'n} done. {.'.e:, e
point in Fime s Opdeking~

9. &JCE.’.IC:L-HM Foh‘h’oﬂ of +he Pm_jec{: at- }he J-hve -
5. .New :‘n)-ovma.h'ory and bnm{fcl;ﬂ which i 1l adbecdk the
du.‘lfa,}‘fon 4rme C)I' +he QCJ’)‘VF.-H(A fo be f{’}"formeﬂt_,

, ) . .
*  The: fol/gco;‘n} leps are Sugaested : '

L MU Complered  achiuihel are given zerodivedns -

2. Al ackivhed in  Progess ave, Pen  duavalbnn €5iaf

Number oé- c{ayj Y“Cma,f’n{n; for C‘D"’fm’) . 1
5. AL achuhed not vel stayvted cue P  du
the  Lajert ethimate . |

fo +he

rahon a4 reporked i)
. *;-" .

nefzoork Io},"_ éf’ah..»eeq

vel fo be Complete ]

l_!.' An‘y wymjﬁ}""” lea"ﬁ‘e ;-e_.., C‘AQW

achitid @0 Parks  thereor re b

ave broupht-

Fo% and -ﬂEC&JJTG? (Jmam}e/) in He arrow Nelroorvk d;‘ajﬁh
aye_

duly envisasged, disarped auny Commauniated [ retorse
2 7o lceep wp +the Gfender .Sc}led,[,,,:;

uneharyed  and alrvo keep Jhe facls o)
bime of Fhe first achuty of tre netuo

of e fime. beteline

Hl.lf are 'the eayfres fo;a?redcg

ric 46'4'? pdated s Harked o)

SR,V, X LJL-Q)'('_ X s #g_g{ﬁy on hich Hhe hehork |s Aﬂuy WM |
For Exrerpfle , |k the Ly?d’aﬂk} (¢ done ak the end of fre s J
(i-e IF the Ofdafed achunty are fobe begin on Fhe /’?dmf'y of A 74

e

cb'y) Hfhe eavly sctuvence Hme c)f 1"{.4:1*.{4 ad-;u'-/}, z.mfelk_n»rqvj;eg.;)‘fr

b New CrRad pothS  are f&cgscompmcf for furiher Confm/ﬂrg,.;,ann',g|
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UPDATING CYCLE

Reflan ‘ g AN
. : FYO?"”C—SS +o S
Reschedd) IS & sahsfadoy;
PTo_{cc.{— ' ' ' -
Nebwovk
TSsuE -
. Re povi
DIRECcTIoNg '
pProSress
. d
ExEcurh _ . f&e;:,;s‘ .ﬁl"'d :
Th ject '
- _F_)m*"" Projress |

L | Project |
Compleded

WHEN T0 oPpATE

By chorker duvakion Projechs, +He UP«:[«.«HH} must Le cfoné_-ée?‘,eﬁ}
b}c J—a,lc.a‘na, yNto aceownt the [aten) posy '
praigek

For lavge duvehon Projec, the process ol Updabing muMtbe jnereated
oA Hhe projee s Projressing Joward Complehan+ Durakon ol Project Joes

on d,ec.rtn/\-\‘n?. a) froju}- PYD?'Y\E.SM, ond be}nv'iﬂar more or less ke 4
Smed| durahbon projed-.

Hon Q’-.-H\:?_ Q?(QCuJioq ok Hhe

Whenever theve s major Chan;e M +he duvakon of any of fhe abvly Jhe
U(Jaﬁ”j ,‘_g o be C{Oﬂe_

upda}%n; is ementic! [f-there is change in +he adbmated durapion of- -
ackvity M"‘ﬁ on the cnhil path v Th the durakon of 4 onhita) achiky
increaded, remedia) mearuwred are neceSsavy and iFthe ackiuty duvakioy
decreares, 1his may allod Changed ia ke pProjeck Play which cere pof ¢
Possibie  previouly.
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K CosT optimizATION:

'ﬂ"_‘?— total cost vs. bime Curve can be oblwined dﬁ.khe, bolow

Shewn H9ure, lolc-, ploHina both +he divedk cost and indivect cost

Curved wilh vedpect to €ime' on +he Same Graph Sheet are Cormbining

them .

The cune for foled Cast had o point cohert the funfent /s honjmiay,
At this poink, the tolad cost (s minimum and rs cotled +he Copbmum

Cost’s The &me durakion Corresponding to the ophimur cast s called

‘opbmaum Time’
TOTAL ST VS TinG coutrve

\'/ TOTAL CoST

> g |

r D\RELT Cost
|

= J’

q —_1[/

e o

& !

i CPTIMUM (e

—> TIME
* PRoceEDURE PoR cost OPTIM 12AT 1o

—

AHDI\RECT CosT

&) From post project cost vecevds, defermine Hhe Cost—Lime m"'-"'bﬂibr‘f
for ditkevent achvihies . Calaate the cost Slopes g Hhe variows
ackivihed

2)  Fvom rhe hebwork ok nermal Aavaﬂma, detevmine the folad oyt
(divecr cosk +-indivedr cost)

2/ ‘;-H_Fﬁv'e, the (al( evash! nebsovk and determine the toled Cog)-.

"‘l, Fhe ophmum d}.v‘aﬁoj eorll WM; lie bekeen ol cvoah dyrefsor
and novmad Seration. Lharbrg with the rekuork of rovmaf duyahbany,
Crerh dhe cribad achvly with the leadt casdt Slepe .

B Redvaws +he hekork Covdeving the abole awvdhivy end defermins.
ij&}— C’o‘“ii’o? and 1oled cadt .

Y, Successively, Jceef on Creh""ﬁ Crticd achivifie) ad in ) obove amd
defermine vedpechve roject durakond and fota) casks . PR Code mare
Yhar one path beComes Crhical, croshing Lijll have 4o te done Y7
sy el patkss Silfuncsus), #
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B Tebulabe variouwd Projeck duvabions and Ahe _d:rr!dfandfh} bolad

tosH, Draws +ha Foke] cast ys Gme cure

' kai The. . lewél' toled cast 1S $he ophl"'mf-) w}—an.d +the. Fme olumﬁa')
| CaW\GAPdﬂJJ'y to this cast K ‘/‘hr_ of"ir‘nqn—) d;m&'ﬁn I

; - Norme{ Time. (Tﬂ) It 18 +he Hme for Pe‘_ﬂ)rm ing an ae}}'w’&

torth f‘fuz normadly aum.{a.l:te rc-boqme—!
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¥ Ther ave. Sjmilar 10 Semi —bedlers, in ik #w fost i
WPOYW on Jhe rear o fhe AM(}; _O'Y&dor Wd#\.urm
IS M{Jﬂ} on thelr owp theels. .

*  The bcgl;; ol fhe puck  remeind in the Same bef/pM and d:fdmyg

OA' m )”'64-6)014 /""'Mf/ﬂc& m% Js bottory akter Ofbrwy,

X Thexe W}:J APC SCM/"*-U& fmf c,Awe ) /’ku,.,&-}; ﬁ-e_e_)féjmﬁ,?
oaderiad . Such &, Sondy Pt cba cath, hqrdda,, ek,

DOMPERS
¥ Hi9h Speed preamahc (,J\eex(eA Foch.
X Shork chahis:
¥ Showy bodied .
F Lendin; )‘M"}“"’J A“"’f’"? is clow vevyxcod'r ) Lampared
¥ Suidoble for shavd havly ok yauyh voods.
¥ specially wher a Shuttle Movement 1S Yequived.
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£ CRANES FoR MATERAL HANDLING |
iﬂa\nH)- uwhed hanciuh} ‘incL,._A.\‘na lfg—"‘na,

Small do heavy loads . cyone)

|ow&vir\3- cnd- '.Suing 5”7;@“!'\3_' oF
tome in many Types Such o Crawley —moun
Sel PYDP&”&J Yebber - Hy red phesls.  FeleScoprie j1b crandd,

- jIb crane) and towey cvanes.

mounted Shot
MOBILE ¢ RANES ; o

Tn wide gpreed projecd $)ed, Mobile craned prouvde the bedl /reans
for (bting. ond Shiftng of Smoll fo heavy loads. Thebe Craned Can
powe over devel Fyry Surfaces o weld a4 on rowgh  teyyasnd.
Mobile croned are of #he followivg fyped!

@) Cvoudev—Mmownfed craned ! Thebe Craned ,_55,.&‘1 St dend Lud |
oer /ar?ﬂir avea -H:wbyé thelvr 193_#%&4}.9,,@1 ad Sued gre tAefod
while tovkivg jn Uﬂfre/artd Surfaced. The beovrs Of thede cransd
Comes in Sechond, thich ave Jorned & pin Connections - 7he Shaight
beon,  Ahud foymed (an LIkt [oads Ovr a vadwld of Fo to o prekes.
ordey o overeomée MC?TDU“A ob Spvehon fo the rnclined _AQQM,;L
-(Ln 1 . .
by g (Say, 18 meted i lengty) is alfuched fothe fop of the end
Loor * The M},_J‘jb s ;MM% inelined af 2o JW‘OFPIEJ- om Fhe_
pmoin boon and b acs & i externizn, The Crawlev- )ik cvang can
o Lo comerted intoa grnbbing crane ovlragline crome Gy
FlﬂtH"} aﬁ’mpﬂ'u}c a.}ﬁic)ym}d,

b Solf . propelled _mf{e,r—,tyn:J-aJhedr Craned’ There Craned hare
rentar bbbty oy havd Sutfaces and ave in jeak derand |
for Shittrs and parspotrs light loads over Short disbancel,

| ' ~loadirg o mediur by heavy [oads. Sel b

o ke broudy divided info - Hree ctejoned.

i
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¥ Shuk it craned fov Shifbus (malt loods al-a diskance, where
povnd  ObShuckon YeShichs he wufility of #he cvene:

* C:ﬁn}‘l./evt)".—‘_j‘f.b Crane P’DWM ?TEqJ-c,r cleavance  undey MJ.JZ- ﬁy"
}lé'-a\/}’ ond bcsfk}- loads.

* "Tdé’—fCof’!‘t’- — )b Crane provide) Flexibibil  jn aaéadhm;, dis Fenced and
haym ok Ii'tts. SL-had greater mobility on yoads than .other Selb-
propelled craned .

meditr o bfeavy loads owr hish dnd coide veached, Such ad placiy
frecosl comervete Slab  pareds Mo hish pre Spuctures.
% C@lumo O}‘ ’]S’D..C.k. @od;tch'g)r);

Effﬁﬂe" Cor bruchon of a rylitavy he,ﬁpad ed~an afhtude of 2400m
ywvolveS 8o coor? (leose) of area extauakion in Sebt Soils This oAk i
Jo be lampleted in doo wevkin howS. The company entudted wrth +he

exebhon ok fhe f25k he oo O’C.‘»-&el’_f' ecech ety an oa,/?q._}- a& 20 f"??/h
.Un,{ev' Job tondifrond - Tt alio holds theel loaders and um;c:bn/};ucg'

one. louder Can load hucks about J2or? of excawated ) per bour:
The. demp Puck Gycle fime for disposSal of extacated raterialy is 35min,

Ahis. fickedeh Gmiad bl doadiy hee b [eakdenes conhishny of 2 leadyy,

| gshmeate the oudped- of fon-end loader F2r loodsry cxtavateds Bof howp
into Spp Prucked & defermine. af Priimately he nember of dbzevs, laodery
ond  deripers reguired fo lomplete e fark on fime . |

Sofubion ;- DoZer;S vequired » ExCawehon qonhly 8o, 0o =9

mf/h X Lovking hour 220 x200

oy veguived . Exuation/h by dogars _ No-of dozers x dozer ouppslf

" Loader oukput b Leader output-/ |
= '1-;'(2'1‘0 - = [+ ar
—__I_ﬂ_;-— L’-—Z) 514 Mfeﬂcj\'}-&"@ﬂhl.&-’scﬂr

Donpers = 1435 = iy =6
koA dompers vequived for 9 (oadiy deams 2>2xg g,
21
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# Compachon  Equipment-!

The corpackns: process increaked Fhe deny'ty of Soil by
reducing. oy void space . consolidub on dhe othar hand,
increares Soll Am)mr b, m&x.-}? Lroder VOId). Condolidakion
s a 1"“}—’-&"‘7 Procem Spread over years, w}\.m Compachion
Cexn-bt achieved in a fewn houn . compachen (mpProyel Le_am;_
Shrength, permesbility and compremi bilify 1 Compachng ‘€quipmony-
Combine. theiv <tahc u&yb with -Ja.mf?;»j’, vibvabon, toppect and -
kma‘-\'r\.} achon do Produce the dedived ‘Gc’mfa‘-c.ﬁnd_ iﬁﬂf%_
on eguiprent vegquivemant- vanel wlfh" Soi | thavackensiicl

and  Compachvg edbovt N | | |
' ‘ﬂm compachny equipment Can be brpadly cloSSified Into

¥ Tomping foot wlles,
¥ Pneumabe. tyred vollexs,

* vibrafovy vollevs

F 2mpachors |

£  Plake vibrodors

# SHooth Steed—toheel vollers

Regmented pads and AP Rollers

A -—]—ch"’JP'm?, voller cordisks of ore @")‘f:'?ove.l'?oflo.«.o' Sia-e_)(
Cylindmicad dvums  with Yous of steel Studs ke Smﬂ o)
mounked en ikt AS the voller s “"Du-f-cl Lith a Cyad |er frackor,
thoye Suds punch inko Fhe Soil and Compack ity tomping and
MV‘? achon &é’.naroﬂy/ Hhe Comfacﬁdﬂ 9di Cavrfed out ;o a
dePH of (s2mm, The Cyb'oc’er dvurmy Can alro ke Flled C.HH)
MJ-QF(QV).SGV)J ds add exta Leighd while  tompacking.
The. Compuchon C/g,ﬂeﬂczd Upon +he mature of the S| and Fhe
roller passer are (onkinued il the feet co rot dig inke e
Surbace being Compacked . There are. many Vaviehed of 1amfig fot

4o
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YollexS- Theye inclide Sheep's foof yof Ar c'om/?ada‘nj very cohede
Soils, Eomping foof vollers for compqc,h\ﬂ?_ $oj/ Lo low o redivr
cohemveney), and gnd or mexh }??rnmf—ed vollers for émfao(,;p,_oq
‘amnulaw Soils, Specrally. gravels. 3n W,#‘&— deptty o} compackm
achioed v layers cith the Sheeps foot .Yo!(er_-fs Nearly Gual fo Fhe
depth Of fne Shud.- Tampirg Foo%-l yollers are. rafed i FermS of Stabc
loed @v)-foct premure (feymed. pre_grond Lontect mre_) on the
Sjl - Suvface unibarea < .

¥ SMOOTH WHEELED ROLLERS

These ' vollevs hove one or meve Smiooh, el Sheel wheels, and ave Gerp-

-Y&”)' Se{&-f 'PY'DPFJUda The' .Sdk‘—?'l’bfhliﬂ.c[ fander e:\\?cl 5—03"\&2.[_(!_ yollevs

ave uhed for Fmshing Compachan of (eyers op, 4o ISom™ of Sand,

Grave] and woeter lound macadem wied in bake coursed. smooth Whesled

gollex are <ploed for Corpacting bikumines maerialf Specaly b
: ad Surfacing o evehon .. Smooth UL}QEAQ‘J yollens cnne,

'}-D‘P l‘”’e’rg W Ye 3 F}ﬂ, oy L—»b‘“’]- leh'aH &Fd oﬂ rofft'l’..s in{.&.,k_,

. g"e(‘: Pﬂ, ar(g~a = } 3 I w? I. .
C/\AS:;:&:J«D axle yz-zheo! Janderm ond - whee] Jander) The weight of The.
3 ,

o re ncvested by balle¥) with wader, Sand, ov fig Y-
poltes 2 o ded in kermS of Shbc teight-and ballssted ceipht
Rollers are dedign o e Stobic, acipht ob-Hhe raller s 15 fony ond
e 152 Forsd mEsn ed 1's 20fond Zn ovder Fo indicate
Fhe maoximH : .

' Lall
) el ht wher . . ;e S oo d b
M . . ? : Fhere rollers A¥C al3o JM?VIGJCA 4’/ fft’&/-}m‘;
e F’ﬁﬂm E
Ye. mind rrary (,e,;yhl:fe

v linear width of roller: J-e, 6o "—ﬁ/mlw:'dlﬁ,
¥ PNeuMATIC RoLLERS;

Pnevemahc vollers ave avejlable . in |1ght, @ediuey end heavy L2ighH Mey,
Compact Soi| By A krneoding ackon The wesght oF the eguipment Gan Lo naarly
MM Wwith _baﬂgzbh'nét u)yin;, eter, Sand or /D;'a Jrar) , and ,ﬂ!Q Found
e Con be raintained o) dedived by Conbolling Jne weasht of the
oA, +he mumber oF Jhe wheels , the coidtt ok the tyres and e e
W"f,s 'ﬂ|¢_ P;lw/'TdA‘?'c, -Iyr&l vollers are yeded ‘-’? ferms of 47)‘8. Frﬂ’r’uvt?_.
Lok Wuyﬂ) per wf- area. L& may be rofed thaf-the [oad on the
( fi 0 Jo which tormpaction /< Poshble, where b both
Clejemfht/s the m : . Do o
4‘?’% 4 +he fpe load are fm/ﬂav’l—anf' for acbfe:w? Lompachion

near the Sarface:

bod

4/
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Lood Requiremen/s for compackion al Different Depths

Posses - TOBCHAACTERISTICS MAXDEPTH o Losd Defired
. Layet(in mm) (in'dons)
4 to8 Compachon o loamyy Lt e | |
S A Comd 2oorm 'S o1}
500 Mmm . 20b2y
- oo mm - Yo &0 4
Yoo ComPackng Bikumines) Bome, o
B 20 mm C Ay
oo M 4.0

¥ VIOBRATORY ROLLERS AND coMPACTORS

—

Vibradion jmprove. comPackon and Save hme whern) cempared wi,
e Shbe usight mothed ok compochon. vikreiond Sol Hre. vimiler
n  asallabion, and dhere in Furn Prammit vibrbons & the So))
vibvokons are induced by insfelling « rofeding ekenpic ceigh€ jde
b yollev drum, Vilbredory Yollerxs Combine. +he Studic eei5he withdmamic
foveed . Moncimum  ompackng oltork (s produced hen fhe FeSonance
frequersy, of fra yoller and Soil toinade.

Genevally, the Yohing  for the Vibrabory Compucpor is Stated. ad fofed
Fb‘gd fore’  expremed indond and /5 He newmeal S of-Fhe

W'C' forees plu Stebc weysh€ The vibrahing feguens (s Speafied
A ;yd&g/m;nu}&,wbﬁuhbo frequenaed Tange from  [400 02000 Gylespe,
minude. - Purbhey; o Slew displeccerents Speed a/f.faf 25 b0 4 bm b prsduee

A belter elfeck” 1han Jpeedier Mmevement - |
Vigrofery, Lompactors ort of vansuh 7/l and $iEed - Thede il

Smooth, druny WW‘D‘}' _Y-’-"[{'erj and ’fﬂ-”P"y M Wwo)}- rollerT . TAare.
e (oidely Uded for Lompadiy non-coradie Sods,

Y3
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"*'HﬁﬁgfLY OPERATED  PLATE AND TMPACT COMPACTORS . |

ThesSe are UHed Hor compPackion ofF Smadl Sieches || lee bare and

| fenches in e bl H—*'}' foundahion Lsovk, and ave OPc_Y‘a}'LJ meanually,
Tn Plete Compactors, Wikvzhond ave provided by inShalling fwe
eccenimc w&'?’ﬁh thbna— in oppasi ke c'bmdﬁ'bf)‘.( avourd. dhe-
Cenbe SF gravly ol plate. plake Compacton ove mere ebtechve o
Pranular modeviald, Wheveal (mpuck Compackos are prefevved for
Cohesive. makenals, The &mplm‘_hn; foekor effort in +he imfkfo#—é)r)
+arnpl'n}' Compactov X deldivered b? ?’w‘?"’}; a heavy z.,ejy/)f ond. +he
dmppin}' - on Jhe Suvbnce of tne Soil+ Thebe Compaciors are rrastly
hand opesaked - However , frack — mounted crane) (Can alro baimpi’a”'-ﬁcl
Fo provde a fee [l hammey efsec)on Jhe Soi Savbmeed.

X Pproduckion output of KRoller compictors:

" Yhe noture of oil didkeled thedype of Compacking eglupment Yeguired,

g e dry dertily, Lihich G e achleied - lger the Compaching epipmant

] is Celeched, 1K average w}fd—-mﬂéﬁ. @ludoted oA under:

Compackon i riihr = WETEC
_ p
W= Wrdth tompecled Ptrpa-M /0 m}er_r(ﬁ)

S = Compacer Speed in Mlbh T = Thickaex) of Corpaded se,

E = Job efticeny, fackor ;  C = Comfac}ivr fachoy

p > Nomber oF PV Yeguived CVM'eJ fom Y /5 &)

Th the adtence of ackal chks, Fhe ormpachng. Fac}-o( can be aMumed
CMM Loose .Tﬂffage_

"
|

Volume Volume. e Yo I:zﬁ?’ym
Comrmoneavih IO 14/ g -
Sand 1o l'2( 18 13
cley |0 148 i /"9
Gravef [~O (1> J<11 20
¢xuhhed Shone [+0 i*30 0I5 2.2

(N reguivement  in |ihres pev hour = weight of loose $4if o be
comfmfl Fgr hour in ’C} X(OPHMQW? meiSture. Conten k'—'nﬂ-}’-{"ﬂ-f Mo/siyre

Canm.f)
43
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ONIT— IV

HoOISTING EQUI PMENTS
¥ Hoists:

Hoises ore o means OF- 'iYﬁﬂSPDYHnﬂ. Madericds arPaS.jervgr_c

erhcally b}' means of a moving level Pl"""f:‘-""“’?: Mai'ﬂml.a!h;_::
Come In b abiGaliy +wo forms - Stahc and malbrlg_, m,fgﬁg.

* gk oF a mast or toweY With the itk phtform
e wﬂc‘m c:f fom +he Smodl Sechon maSt or c,en,l,@f,j,
s Az:n h&ﬁ: jw'd'a).'. on ether Side Losthin €N endc:s;n; JoLLr -
Subpen

! lex)
Lile hoish Mu;.,u? do rot need. hying fo +he. Sputhave ._:5
1 of
Hoiexvi pieces are pifed, i which e Jﬁzy are. Preated
€y on
Llever hoith: | o
(aa.r"l - hoisks like 4he maJEHoLS hoists @an Le CJWL&‘) J?j-f P”dbd
o elethne pokor and (o be of & G@n Lrlevey or € .5
e f D*; ;nfttlé!}fr JyPE onsi'sH ol one or 7=? f’maﬂﬁf
| o ' +h nhlever
:ﬁ?f}’cnﬁ—c& Df?éraﬁn;. on OMe Side. or both Cided of the canhle
S i
—}—:ﬂf' the alfernakbie form ConisH of c paSsanger hoist cage
P‘GJ:"; within oan eﬂdﬂﬁ.ﬂ; foelr- ?}fr'r‘l}-badc_ mﬁ‘“rﬂﬂﬂn}j.
of: ¢imilar fo frose needed for matenad holsé -
a
¥ CRANESI . | | |
Tt Cpn,_S;'.SH D‘L a a“mf-a.ﬁn; Spucture 143?' f"'ﬁ"y and fmﬂnﬂ}
Lbeyr hrej @V Ccrawley Head),
horigontedly on ¥«
cor)

A Crané [S a dgv'r'{fc.- L-J’\!-d( Ft)l'" bOfISh}f. Qnd Jpz‘ﬂa"‘; r"h}':}";;::_ﬂ

onid machingry - gt (s whed o facilitele handling of makenals Such

o) formwork , Tﬂiﬂﬁﬂ.ﬁmzn(’, piped and Shuckurel Steel rhemsS. Theute

o(— Cyane) hod ﬁr&t}‘fy hereaked in e Conbhuubdn ;hdy&}?d&
pradnly fo the need To railfe Hhe [arfe and heays Prefobricated
lompenents  of fen whed in modern Shuduvel . crane) are qvalloble
in difteyent ranged and fhe thojce. & fhe Crane S deperdent- o,
fachrs Such ad the welpht Of tre matericls ond machineve) iole

“Htlr Jhe owerall dimermen, the distance o which J:H'lc}. ave fo be.
Placed, and e prevading Site Condiber .

Yy
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K Conshuchon Cronel Can be broadly -clamified under 750 ™of"
Categorcs.

IV Jower Crane) (2) mobile crane)

t)) Totver crane !

Slekkidesiian most of dhe forer crared locokdike, buk nob of
Sam}yp&. Vanouw) Jypes of fower cranes are quajlable jn) fhe mavket
ond: 1S fmpoﬂnnF o chooSe. Fhe ’?f‘“’i focer Cvane. for o project

The fouer Craned offer Jeveysl advantaged oler conversons| crane and.
b is reguived o be familiar with tre. diferent featuncd of the fousy
_Cfaﬂe- The rhancy‘ac}uycz (atadogie  offers Aol advite Suh a3 ﬁ%}
Capacities ot dibtevent yadii. Tower Crane) are avaleble (n dibgerent
Fped, Sizes and Capacitier. The liehng capacibe) IS one of +he imporfant
Sedechon /;ar&maw: bedde) J@n;/h of yezeh (radiuh), m""-’"""? hoo k-
height akole groond, and. Cyane. posikening.

JoLLr Cronch have. dishnck odvantages over: Coovenbonad |athce boom
Craervs or M Cycne) beltau e Fhe. boor or’jfb looms }n(,}, d&ovt?,j:t.
) 1Fhin The
ey T/b @nf/ac& i Joad. an}uheyc, o
v site - The fower Croned Ji5 & ‘ ”
MZL,"M of oﬁf’érah'oﬂ - e jntevfenng with e Shutue over whid;%t
. Tn addiHon Jhe OFBVZ'J"" can @ther be on cyane N com‘m;;w e
| el ’ ' [dan e,
gum?: ;uﬂoédy g ynApumenizahon Jetaded on /e é’b—f‘/_i' -] .J— -
7 , 5
Zr}:/ joying eu excellent view ok #he lood ond ifs SV dings
'le €n)oy’
all fimed | |
The e ob Jower crone hos become Sy panymou) with mediom —fo high pse
Comdbruchon , be (£ for .bm'?aﬁ‘ny or fov bndsed, dam -L. Cooling dovexs che,
ey Crones (N Le F.'me oy Gan be. mounted on vayls. Tntte b#ﬁx%}
e C‘::,ul o o) rjvavetb'nf %oa.ﬁ:r crone - Sttes with rulbgle dowey cxanes
e ve . , |
{: ';ew.,h‘o"i are ng tornmon  there cla.yj, u,amp,u, .ﬁ)rw,}#m&k
ih o _
Lorbucion  Prejess:
é:mma G be dﬂ,m,'.ﬁ*eJ Into 'J'opfﬂlemknz} Jower craned and
Tower |
b Ho _q}-ww'n;( Forer cranel: The Mmain diflerencel ore. in the pannex-
ot1oT7 J

, {,dhd’) M are eyed-eg ﬂﬂc’L CKJ'SIMN')HEJ; and. th 7he maxirum }’%‘y
m J
heighe
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* T_C_>P Sc))ewina "}‘O_____MV q_u_r_»_eé: A ) | .4 j

Tt YEq,bu‘ve.'a.ionﬁer duvabon fo erect andd ‘dismante. kil ﬂ"}'(‘“’?
be ‘erected WQVML% vpro any heisht . Thete Cranes are Switobite
for medivrm_ o ~high-nse. lorhruehsny projeck " where thay arve needed
for longer dusekions. The main parks ok 6 kypical top Schewing crane
ove —undeércarvioje, mast, opevators cabin, Id-.eufn; ving b and
counterSib. TheSe cranes ave vlually ' of- Stahoravy 4ype veshng an the
coverefe or Shuckural Sheed fovndakionS. In Jhe - hzivelling dower crane,
moduday Concrefe  blocks are wed in the bare o provide Shabiliky.
mcyane; travels on  heay wheeled bopied momted .on a wide-gauge
;fa..‘l ok . The -}vme,ft}’vg Jower <rane me'd”i mskm%
Cor cuddifionad akiliy Lovnter —Legghls in the form of  prodidar
ovicvede. LlscEd e ailyo fnm‘Jui in dhe counterjib of the cyone.

Top ~schewm fower Craned haw a modf (a,aomltuf %Dev) it
modulay, lothee=trPe Sochond. The mosl is trecked with the help s§
another 1iFH"} devce « fhe Crane kad n Aa;?}"f.lb}' addihon ok
Cocpons  one by one - TPUEY cvanes alwo hae P"Wj: O‘ZMMF{F
imbing  fmme H7oth which new fecherd: ave nteyted snd height
sl the. . crane is fwised Schaing Ying prondsd. - oIS mechaniss,
of the Chane and. 15 loated ok the Fop of e MoAF jurk below the.

boor» In fie Jop - Schewsing Jower crane, only the Jib, fower fp and

df’eraJ—orJ.c Cobin rYotele.

* BO(:(:OI’)-—Sdnew:'n; Jowey craneS ! o

1t have height limidakons  althouph Hrey (an be erected and Py

very quickly — the reeren they are known 4o Le Self- erechny and

] Thele Are Cukable for low -nse. Contpudhon and for
i soHom.-sd-.eu'n‘g »}.ouav cranel alko Consist ol

il ’ " —

ving, Schewsing Pladfore, mist and J1bt Tkba)

chowing 1in located near e bare and both Jhe moAt and the b
. rv,zH ;J—o Jhe batt Since W‘/(‘uﬂﬂ? Hoe entre Crang voheted,

’ fe cvane with Some Fited SupporF s net fo.ss.:'ut. Ths
anj’:oy%} n for fhe shovter height of o badtfom™ ~Sthewn'ny Crane yefahve
is the reato

4o o Jop - scheudng cyané »
Y6

Fa St _.efed-id? .

short - Ferm,  aSSigy
under Cavy ¢y S thewnnf
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¥ MOBILE CRANE

The: mobile crvanes have Hhaiv oun Prime moveys and, dhos, are
Cofalele. ok Meving  freely on the Pproject Sited. Mobile cranes
Come in & wide voriety o deMgns and capacihe) The Cyaned Hypiclly
Con8ist ofF an UnJ&VC_mVrim?e, an engine to Propedithe movemant; a
boom ok an  Incinahon, ond an  opeveddvs (Cabin:

The boorm (ould be ether a |athce-+ype <hee] boom or a telescepic-
Fype boom - The latce boom hay the 'advhﬂ'ﬂ;}e of Simplicity in Jblabr)
and, tonSequently, lowey coch. Tn ovdeyr fo extend ov shevien Hhelength
of Hhe \etHee boorm , the likhng opevahon (s shopped ond Tha exjenkion
pieces (aMo CaMled the £ly JiLs) are cdded or ¥emaved . The MCSCﬁPiL.
boom hay the advantege of having o boom fhak Gn be adjutted n legh
even d.._w-in} the hthrg opegehion), which Mmakeld i} faster When Compayed to
lalHce boom Shudhave.

Mobile cyaned Can be either cvawler-moonked or Wheef — mounled JQM?
on the ak{o{n?emm{— of- the undercamage - Also, in conbost fo ower cvane),

mobile crones can be whed for Puvposes Other Hhon “FH"\? Such a3 exaawti,
ft[e- Cl(‘lf"n} aﬂtl demo”“&"‘, ]'F- Fq‘”‘éﬂ[ f.lJ“’:') SUA{&L’& n.H"qchmgn}rj,
| T

obile Cvaneh ove Choyackerized b dhe maximam |ikhng (apacthed - The
Mobi 5oy vavy aF ditfewent vadii and inclinakions . 2 all Fype) of
‘I = ; 7Y
il “ shorter the [1khng yadic) , the greaker will be the [ibhing
the She

P vty machined hawe a fixed boom or Jib length wheres)
Cafaﬂ""r" The &Ml &f . B have. @ sechonod  [athce boom or o FeleStopic
pe high pely e

il Ahcz UH‘M;! O.Fadh':d- The rpbile. c¥ane) are
wy VYool

Loom fo obtzdn VoyTo Joad - Vikting Capacity and even a Smaller

taare TheV heavy

s 1 hove libtiag. Capotific) equal +o o moe Fhan a Jouer
con -

Mbb'r {6. cvove-

cyone~

Mobile cranes an lo  clomified into four magor  categoriel.
1

1 Tyuk crane .

Y, Cracsler Cvone -

% Kouydq HW"] CV&“Q_I
' b, Al Hevvoin Crane.
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¥ TRUCk CRANES
PR —

The Herrm ‘gbvok cvane ' Comed 5o fhefaek P s
Supevshuctuve of tre Crone Conkishng of boom, engine, Conter!
weight and. opevator’s Gbin s meunted on e gpeciap Aok .
ok craned ave Sudtuble for shork-terrs libhing amjnmesis
ool ond Shoudd not be Condpidered ip- fhe. libtg o ignments
exfends for longer dovoson. The. booms in thede Fyped of cranes
could be & ther |abbce dype_ or of feledcopic Jyfp_‘ Teded copie
boor? crane) are vevy Populmf beoCavte of the Shovt Jymcfp_n-oc{
vegiu'red fo prefave e Crane afor ule upon arnvad on Sife,
mwm Fhar ('cleﬂ-é%c Suifable for shor¥ hir&,@cw'ac/d-ﬂodcm

4 X ) Jerveimn o) well ad on Fubh'r_
craned an prae] it eake D reed

L. The cwanes (a0 el befreen Sfes o speeds of up fo &kmb,
oads: /
Zh”c;b makes them VEF mobile , but fo be fully elpioent they need «

Livm ond leved  SLFace pom cakich fo operate

#CRAWLER CRANES §

Tt ;;_:Mr manceuvdabillyy ond n bo quickl, yelocfed b
Jperent [oadiord o = projed Site . Howewer, for Shiftng Fo
 puisther projed site, Jere cxane) Yeguive a M sy i ey,
The inebility fo be shigted fom one Site o ancther -on i own /s
one ofF Jre sy df‘:a;/vw%nyd of e cracdler Crane. yorrihelers,
Hhede craned an wovk in ditEiadf %‘EMJ Qn&*hw. The Cranes
noxrally have lethce boom buf- ape alro auei(able tifn feledeplc
Lopm ephie?’
¥ Kough—terrein crand: .
2} have high B0 ond @an work best f- combined “th the

qoem},:pﬂ of a Fourr cranes Thede craned ave very good N m"‘j}?

Jervadn) condi herd und. t/have M@u—eni- velowatror) ofF cvaned 1s needed .
b o ) lakle witth both e (cthZe — end FeleScopric —+yfe baoms

Fhe roo%_,;-cyrm«q Crane) Can PRrafe Prode) een yp > 35°.
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R S
¥ All- TERRAIN cRANES ! - _

AS Jte name. Stgpeshs, all—tevvain cxmned Can manpewre Fhrouh
Youph FITD oA well oy Public youdy it eate. Thete Craned axe
technologically  Fhe rrost odvanced of alt the mobile cranel They
lome. th both fa_Mi;e;f type and I-}-e}escaf;,;;,.-f?ﬂg,éoam oplions.

% BULLDOZERS!

The bulldoger is o versahle mashine. gt i b whed for moving.
arth ower dishuneed plo loom, clearing and Prdbing S/7ed, Shiping
fof vnwanked  Serly eXtowating fo a Challow deptt Say up fo 200mm
al-a fime,  pushing J'C”afcﬂ, Spreading  Soil for /emﬂr"? aread,
ripping boge Sobt rock, and mainfuining xoad). Bulldegers novally
are phuadk Mmounted  Aevever Jhove ave. fouv - ciheefed cqujey; Loty
-}ﬂrﬁ*fmr\&i engine. The cheef ciog-uf.i exert higher Leavin; preure
2 tompaved to Fvack-dezevs. :

- Dogexs excawnte and pudh earth with the help of a Shfe celded sfeef
biade- PHed inpont and lontolled by fuo hpdvadic Cylinders. Lommonl,
ted blodes ae of Hree typd. The Spraisht S-biode isided for
forwsard  puthing of earth. U-bloded have lavge cCapacity, and cove

whed for purhing  leose paderials, Angle A-bleded are whed for pudhing

Soil fo one Side wather than AM‘v};& it forwavd ob Cis reguived in hill geud

formabon Cuthing. A deger Can alro be fitfed with o backhee altachemen)
for ¥ipping hord Soil and ok, and o winch for Ufmﬁry freel, S‘}*—.‘Ja{m}
bowdders and  heavy materials:

Tdenl oudpul for oy SoHk 5o
Liade Cafactly ond  dozrng- distance
% SCRAPER! | |
Tt Is The equprment .-Commﬁf}, uhed. for .SCraf’;'n;, loading hac"é'\”}
ond dfsdqa’r?o'n; ,"ndu.tf«h; Spreading [arge quonkhel of eart ovex
jm} distance’, 57 ovond Fhree km TH Can Screpe SoilS layers of

[ L. Bescm % M‘_ Ba/’m\%, a ‘ga'rofer' had a Sail Corfainer @v
e o /
:C!Jf meunted o7 MMMJ I{fcb'}f nto He €oa¥th abter e foveravd

depends ufon the engine prver, shrisht-
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b

Porkon o} the ondainer s lowered, ond iF collects the earit
ah the Scrafer Mcwe/l foyeoard. - Uh/oatﬁlv? ana( .S‘Mry Jaked
place mfani»offe.A [07&'5 M#&M&M—#&WW"‘
WWJ in He dischage area with e o cj—a,}xuc}ar
plate chile the unit-  beeps on moving . Scrafers mebomﬂy |
Sized Vavyng fom am3 to som? | There are Fo mais Ca}e‘gonu

o} scrapers i-e toued Soofers and poforized Scrafevs.

¥ q‘o(ped Scvapers.,
These are  pulled by & backor or a bulldeder @-,aaée oaL 3cx> HP
or More « Although Hhe loading Cpde mey fate halhy foos @0 |

Fhree Plihuted, Ih fravelling Speed (s Slow- I/S i aa&/an/'nge
vy bhe roforized Strafer ISidhet 14 Can operate /n Smat

aveéa) and (an Sémﬂf’_ n Ae;u?/ ,s-'o.'}'aread 'T'C’c.Jecz Scrafers ave
bedt Stated fDrm.eonp disFence) UPJD Yoo - 1oL Scrafevs

@fadfy yanges fom 8 m to 30m>

¥ MoéowZed Sc _’v«::ﬁe;v -
| Sewem/ .}ypc-,) o f’?o{-anaecl .Sc.ra{Jergs L1+t heaffd (d»ﬁwoﬁf
'}‘DSBP?}' ove ﬂm‘ﬁéf& '}'D Su;f— Vd‘};ﬂ} ,_)Dé

() ingle engre Screper Yejuire) o futhes bulldozer, #5 pravide.
the hecessavy Prachve Jovee - C(enuaﬂ; One. m&;m S‘{jﬂc{
Creuler /Ya.c}or /S MGMF fD SeWP_ 1%:.,r 4o B St:raferz

Cycle fime of each Scrapey -
Cycle fime of  pubher

.Scraf’ev’s per /OM}-{,L;/ o
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R R
bJ Double - —-engine SC_VD-fe.r.: are fHed wikh fwo engnel, one in dhe_front-

ond  dhe other In tne weav code . For Scrapers having Gupocly 35>

and abert) o engired are prefomd insiad oF one very lerye
equivalend enjire . ﬂ}/hcu.jl, She e"ﬁu ih e wear f,o.,,.;.“ﬂnr

wheef drive, double-€ngine Scrafers do reguire o puthar Specially 17
havd Soi/ extewations - In the M}, -l nethod, wo doxble engine |

Scrapers are wled ¢o mc«éuﬂ.tl? load emchy Other in fuve, witheut-the
ad oF a pudhexs:

<) E’Iew"h"} Sapers oave fiffed toith an ejc;mhn; mecheni'sry - fov. Sell-.

foaAJn; Due J-o +hedy Aeavlp m;f,/f, JM,; dave af—a cﬁsa&mn}vfeﬁ oy
lo;\r I’\a-uLJ

X GRADERS !

These ove whed o Jrade eavihen vood HovmationS and embanktmel
o i Raished gl—\a_fe_ Within  Specified. limifs l;l, tmming the_ Suvface.
The qrocders  Coun ahro e whed for forming dikches, Mieing and.
Spreading. Soils, backfilling ond Saaxigying ovound . |
The mojor Prader is Jhe equipment mosHy whed for roching and
Fniching oF lovge avesy. Mooy Grades ?Lnevaﬂ-? have engines wp 4o

200 Hp and the lakedd modeld ave provided cith hydvaultally
contofled: offachments. TheSe alfachmenkt include an excavation blade

Simileir o fhe bulldozer, Scarifier, wipper Gnd Lackhoe . The bide of fhe
potor Grader hoh replaceable Cullivg edged v Thede é/adw Come Iy £al,
Cored and Servaked SHyled. Mofor graders are fitred with avbidated
ﬁmmy} for increaring pranoevvrabifily. Mohv graders are view avajlable_
with  antomalic grode tonhols  for achieving fhe deired  prading .
Gyading diclance of Soomebkers end aboe Five opfirun output ,%r o
Jistance, Fark ebticiency gefs yeduced:

DiStfeunce. in mefers 50 (co 2 00

L Y-To)

TSk ebfiviency 0y 016 55 s
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Scanned by CamScanner



Groders’ ophirur  output- for Fr_'m'ﬂu'»}i 'S masdaved in M*/hao
on the area boMs or }:'”/bam‘ on an [inear balis!
OuTPUT in M [ how = WS E

o L
W = Width greded perpass, s - Ay Speed in m/h

E = 7ob efhicent, facar.,

| P = Nomber a/’/’aﬂd (C/'/z) ér-m!@
ond the greder Speed for varawh Operakiory can be faken urder:

OPerotion: a Speed k)
Lough grading. ~ Y2 /o
Fm:.shn} W‘J‘??”“@’ﬁ) | ‘6\&:)’
H{xm; b < 1535
'_gf},w,? " - | 6oy
Selb pranr prrting T rexye

EXAMPLE! Calewlate Fhe bime. vequired to grade and fimish, Bl
of vood formaken coith width equal Jo Fhmce the ciddty of the
motor Groder, uding Six pamel of fhe mofor fsader itn speed for
Coch of the Succemne two pamed o blerfb, 8 Emlh and Iokm)l
yedpechvely. Apme Mmachine e&bbmc:f bated on operatsr’s Ski,
machine Chavaderisics and  workivg (endifior) a8 357

Average. - 2 %6 4 2XBxrxlo -8 ko /b

e

6

Area do be Fraded per hour
— Lordpy graded perpary x Hverajespeed X Machine effeency |
- Nomber of passes

= WX BHICEE B
6

52-
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Nuﬁber of hous Yequired fo yrode and f-‘incfsln 3okm La\;. and ?N

ide avea  — Tojw) avea _;‘Boxlnooxs.w = qohxs
AVEA./ hy [N X @ X\ ooo |xo 3§ 16

X DRAGLINE '—

T+ 1S a vope—opevated boom filled cvame Jype achine The
bucket is Hvown ink the extavehor) avea, end the Cable -tonhs lled
hook 1S yotated, So +hat, e buckel gets Flled %Iscﬁp@g Jhe
,gurfac_e, fo ke excaveted - Tk s uSed for diggg below the ?rvw)cf_

[evel Specially, in loose Soils or mavshy and undlevtootey oveals

Lsitn Sokt bedd. The Commonly whed dragline (an oﬂemfe_ ..f'n e deptt)
. s boom Ienglh foy'brmd Steeping Fyhe
yovied Bom 24M 70 36m and +he

Vo Yd* (0:380°) foyrd3(3 0672

approximately op to Y3 oF
Oxtonated woovk. TE bom leng/h
rxk buckef Capadity €xtendd frory

¥ CLAMSHELL (0R) GRAB - |
Like M?ane,, IS a yope-operaled boom -Fitted  cvane 4y pe. nmcllw@ ann}
clamshel] buclee~ The ﬁﬂl_b bucke} had inferlockeing feelh fo
1, . |eoSe sorl theread The clormShell  bucket bha) 710 feess .
el | e dropped Loty theiy Sided ofen Ui'ke open JucesP on
chefs & : ' ‘ |
These !’U'{-D A ébd, omJ Ihereakter, MJ%M?. ﬂwedd)sf_ci ‘é,l."_
d’ALSc” chimes ?;‘ar /_p WVL;\ The)e mczchrw a0 UAZAP""??\/—-
B = ma;{ Aned lem})‘and Such b Shafht, @l{: end SpPo1
_‘r'r{}’ for eef con avelion Can be y-a,,y/),}), fedcer, 84

: depth 0("./74’«‘3" -
heafs Wonfa-f m"’it;”’ W a&mj"j’e' O{_mjmé bucle—

/e

the koo o

” :6'/ W, of boom AT Gpllar Fo Phose o the depline:
ond tF (g, :

Scanned by CamScanner



ONT-N
INIT— M

¥ Selechon of concehng  eguiorent Gin be complicaped
and. dikkiadt. The following Hodovs are. noke waovhhy

—> Site chavacdkenshes Suh ot boundary cor,:,!;';.,-or,g
Cquipment Manoevvre pmvmm of }-emporqu ybcd,g
esise  Iwidadians G\nd other geAhickans,

— EQU\pmen«‘- avas labi lidy \c:c.a,l aved lalznl—y al‘ 294 pmenks,
whether +he Conbrackor ctang thek equiprent -
- Continuity  of opevehon. '

=  EfFfedr of  Pevmanent work.
—>  Weakher (endibions,

5 TemPpovavy Lov ks -

= Time vethichenS.

=5 Concrete Spedfcahang.

¥ Concrete ba./’rd":iﬂ} and mixing plant-

Purpose’ for Leighing cind Mizng lovge quankly ol Concrele
Conshiuen)s . o '

Cafadlyi  20mi/h to 250 nd/,

Tt comed I dHrerent vanehes “such ab sn'—n_}-{ar\af}f 2 mebile betedyin
PINJB y : g

X  Concvere mixevs
PurpoSe !

For mixing Smel) quankhies of Concvere.  Conghihuent.
Capadty,

Gepacity (codd be Up 4o 200 ﬂﬂ:qh‘.b for Small mixers and
bedueen 200 and  Fso 1/@4, ﬁ.,)r lerge mixers
tomed o dikfevent varieHes '
Hanca daum Hre-

Such oy nen-Hihng drim kpe and

54
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#*# concrete tranfit Mixers ! .

—> Puvpase | for 'lY‘O\nSFOYJ-\ﬂa_ Coviniele Bom bafc})nng f]aml—
= Copaddy’ - 3;m?® fo qe?
7 Capadly alro dependd ob +he permissible axle lood:

¥ Concvere pomps, Shafe or poxtuble |

~> Puvpose ! F—o\f hovizantad and verkical JYMSPOYMGO 0‘” large

Volume.s OI‘ Concreke in Shoﬁ: dumhm |
= C“(’M“‘r: 3om /h Fmt ovcl:,no.r), Cans»}mh‘on; Can bo In €xceS3 o
oM/ for spedalijed Censhuchon,

> Diveck achng pompS— an output of Op to 6o ™3y, Hhrouth 2200m
delivery pipes + Conerefe Con be eaily pumped Of fo & distance of-
ysom honzonmg, o Som V‘eYhCA.Uy

=2 Sqmeeze pomps — an oubput ok up o 10 o2/, Hhrowgh 3¢S o delivery
PiPcrs Concvert Can be eahlly pumped wpto o distonce of Gom

hovzontally OF 3om verhcaly,

* CRUSHERS,

A cvudher Is a machine dem?ne,_[ i Yed_m,‘ lavge \-,a%'
0o Smaler voddh, Graved, or Yock durk: :

Cvurhevs Mo, be whed 4o veduce the ‘S.:ia,,_) or changg e
foxm, of worle Makenal). So thy Can be more eahily
dA‘SFC"fA of— or Y‘e«cad-e_i; or ¥o veduce dhe Size ofF o Solid hix
of vaw rokeniedls (o in yode sve), So thak Pleced ol di berent
composition con be differentated . €roshing ic the Process of-
tansfevving o force smplified by mechanica advantage Hhragh
o roders] mMade ok o leculed Mbmd +oge4-+u=r more. shengly,
ond vesist Ae}nrrvwi—wan move, *‘W’l these N dhe tuatenial being
cvoshed do. crushing deviceh hold m“*f"iﬂ"‘ "E“_Uee*? *uopamflq
or Fungent colid  Survkacer, and  epply Suhbicienk fovce fo bring
the Surbacel Fogether bo generabe enouh enevyy Within Fhe_
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St onavy

Mmalevial La‘w} crurhed So Halk 1B mMolecules qurah:%
Cﬂfml-un‘na'), or dv{nhﬂe, alimment in vefobon 4o Cdebvmh'mZeach

Owa The eavliear ¢evuthers ‘Leve hand- heid stone), heve 4he

w&‘jht of the Shne provided a boost to Mmusde poukr, ured

Again8t a Stone  anvil:

¥ JTAW CRUSHER!

A Taw crerhay u.SeA‘ @mf?x—‘usshe. fovee for B‘r&ul:.ml c)[* fis{rh'cjg;

This mechanical Mqu is ochieved by the hwo jaws of e cvusher

o“_ wh;d,., one (S f—.‘.x.q.él while +Hhe othey YECq'ProcA}e.J. A Jaw ox

Yoaql cvidher  Consish ok a set of verbicd JawsS, one jaw is keph
47'c

and IS callad e Fined jaQ while e othor jaw Cadled a

Sw':r\a jaw, Mmoves back ond fodh red y

. ackng ke o cJass ) levey or = Nukcvacker. The volume.
Mechanmsm,
or Caviky Lehoeen +he s Jaws8
oF the Swing jaw Can be uife seoll, Slace camplete
c u.Ah'n.& ¥ net Perﬁsrnﬁe.ci n one. Shoke. The inerha V'E@(uer fo cxuah
v i o |
Hhe majeved is provded by a u!iﬁh!—e.el Flyshee) dhak- Mmore) a Sha it
¢ Hon dhat couded Hhe C/IOS-{NJ ok h\q_wl
d;}y machined and  hance need 4o Le

s Cadled He Oudhing chamber,

The Movement

Creskngan - eccentric M2
TJow Crubheyy are heavy . .
tnacked - The ocuber fmme is genevally made o} cod-iran
3 JhemSelves are wheally Cambued fom CM\— Steof.
liners which ave Made of Manganese,

¥o ID...),AH? LonA

or stee): The Juv "

4 le
Hed wH veplac | 4
| N} - havd (a N —cr alloyed conk i1en) + Jaw Crudhers ave
cleef, OF NI -7

whuded in, Sechons fo 2ode the process banspetehion A
Bty tecken indevground for Ccavvying Outthe opevehon),
on Hhe baris of fre posihon of dhe

They ave £

they are te b€
L, crushers v class! Fed
Ja G" m Spcn‘l'\} FJaw

Pivohing ng oo is fixed akfhe Upfer ositon
her | The Swing Jaw ¢
> Blake O -

= fodge  Crdb ' edioke
. ed ok fhe an infemn
_‘? Uﬂlp'\ff-VS“f! C_sz'\.'_r % ‘T‘\G_ SW!‘V‘} Taw 15 Hx' Fbsinﬂ_‘

_ i | y
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* GYRATORY CRUSHER;

Tt 3 Similar in balic Corcept to a jaw cvusher, consishng of o
concave Suvfoce and o coniwald haa&; Loty Scnfeced ave Hypially
lined with Manganede sheel surfaced, The inner one hald a gl/ght
Civealar moverenk, buk does Dok yolube, dhe mavement is Fene vared
By an eccentnc avvangement ' AS Wik -H-u?__}am Cyusher, maol-tﬂ'mlr
Nroaveds downward belueen Hhe oo Surkucec Le.;n} .Pm‘aressivd)yuwhgc{
unhil TF 18 tmadl enowgly to I ok Hrough e Gap Ibeéuw'l Jﬁr_ffwo
swkacey « A 9yvalony  cnsdher IS one. of the moin dyfed ok primavy crughes
‘n.a mine . or ore  proteSSing plant: Gyratoyy cxwhers crve dedigneded
in Sije €ither by +he pape am‘l mantle diametey or 50'7 Jhe Size ofthe
veceiving ofening . Giyrtory Cauhhers Can ‘b uhed for primary or Seconchrs
ng . hing achon is casred 65’ e closing of mﬁ"‘ﬂ_@"’“ﬂ
crushing . The Cvedhing s .
Jhe mante line ( movalle) mounied o dhe cental verbclal spindle andthe
.Canawe,l Liners (Fixed) mocml-u'l‘ on the main Fame of the cwhf*'"- The
‘ e.ne:f and closed b; an eccente on the éo-ﬁom olr.ﬂ\e, Sfmd/fe,.
gef 2F bal verbead spindle to Fyrate. The Verbia{ Spindle Is
rak Cawred e T s own anis. The cruthey illwstrated 's A Shovt -
re. 42 volete "W:“’:jﬂ; fype.. meaning Tht- the. main Shakt- dekisn is
shabt S'UJ_'Pendﬂc! if and thel Ahe eccenbic is mounted cbovt 1Ae gear.

swpended “"“: ;:;.e‘de);‘gn hod &gfe?'re_clu:l the [5ng shabF dedign inwhich
™ chord ~-Sha e | "

g TMpACT CRUSHER! -

> Tmpact  force 8 whed o crdh muferiol B

= Materad woill be cruthed by the impack plate and yebound
‘o fhe Blo;,.a bar aﬁﬂfv clter 591'!13 Crihed. .

<= The Space Leteer) votor and (mpack Curfen ;:auq be. cm_(, ke
order fo  changing  the Crushing degree .
Protessing (apacity = 30— Beo b/)

- Mpplied Mokevad limestene., romire, coad, ._-.16? el

5F
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¥ EQUIPMENT SELECTION!

EQUWPHENT SOVTABILITY

—> Type oF eq,u-ipmm}' Cans:de.red Sonh:»l:le, for Hm task.
—> Moke, models and Sizer of s.pec«c-{ Purpose., Sl ﬁe"ﬁ’-’o-f PDYPOSe.
Cquipment owedlable- that can handle the task. |
—> produchon C,m.{hln ih 47 SEYWC&ﬂ-lDI]”}' Condibon amc] dﬂln\lﬂ-"}- Ame ok

VR 2NN

N

Vo

= Availebility of fuel, o] and [ubyicanh.

-
~
_9 .

7

Coch equi Pmcq.]— avoa lal:le_ R ‘
—> EQuipment alyeady Otdhed by v}he, Canh‘ad-nv U.Seﬁdng,:.,j ol— Hhe
Suitable Cquupment avallable for othey and fuduve forks, .

TASK CoNS\DERATIONS,

Tnterference expeded and infevdeperdence wirh other opevehons.

Noduve of tagk and Specifications$.

Daily ov hourly fovecart of fPlanned Produchon,
Quankly of work and Hme allowed for complerion.
Dishbuhon of wark et Site.

SITE CONSTRAINTS !

Accedsibility o lOCAHm-‘M&heuvemb;h‘a\y ot Site.

k){oﬂdn} Space Yedhichons . '
Aitude oand westhery Condikons.

Wovking  Seaten) and Werking hours .

AvailaLilty o |owl vehourced of manpowey, Mecferiods £ equpment-

AV‘?’J'*HM‘/ 0}' Cq‘,tdpmd— hiﬁn}, ¥ePalr and mMaintenance -\Cudh'#ed)

MAINTAINARBILITY

CoSe of ¥epalr and Mﬂ'k’.r‘nrw_&
vender's cfter— Sale Service, TePIYS, Sparel and maintenance.
Avedlebility of Spave paris.

Standavd; Zalon considevahon,
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¥ OPERATING RELIABILITY

<> Monufeckurers Yeputobion. ‘
EQuiPment Cemponenis, e_nﬂne.. &-mn&m.ssnan oﬁyoJ-n-u Cabin.
Ose bP S}-nnclm’nl cmPoan

Ofptvc..}bf-s GKCcef’h:.L;h#'y ado-f»}q'othl-y sond 'l“rrumr'g_ m_wrr_muﬂ:l-
Shwchural  deAign

Preventive Maantenance pm«a-mmmc;
Safely * 'feakure).

EC{::_N_O_MIC" CoNR\DERATIOMS

x v ¥ ¥ Ly

J

Ownin} Cosh |

=2 Operaking cosis .

> fe-Sade ov vehdual valve alter whe

7 feflacement costs of exNshny ecw,om.k
¥  CoMhepc AL cwsmaeemms

S (’)uy Cetond -hand ov news eqpipment
|5 Renr EQUIpment

- Hye- puvchale  eqpipment-.

> - purchake oh leare .

* CONSOLIDATING] AND  FINISHING'

Consolida Ko aim ok Y'ermuiﬂ& oldy voidS n Fhe (ancrete ad dhe HBme
of- Plaang, censolidekion is achieved withthe help o} concytle vibvedors,
which come in Many Sizes depending Opon the. natwe of “dheirv
v}&svaﬁ"\a applicakion Sudy o) N Narvow ST, Columns Slabs , mass
Cbhcweh“}; erk'/ W}

f’-in{-shﬁn} opevahions Makeuwde o} scveed v}i;ral;-évr ma\rm.l/pewcr hoveels,
And  Fools necessavy  foy ueéat&bném-a Uncleﬂ-mlpl\f\a Variow) .\-',P@g, ot

Brishes Suchy 0) exposed Mggregate, bvoom, and texhured pocttem -
Shape fnishe). '
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¥ PLACING CONCRETE |

A the delivery Site the Concrete dransporied by duck-mixexs
is hauled horizontally and /o verkioally for inaf placing into Hhe Farms
Conerele f’“‘”’“f’-‘i (?fbu*cle. the mast acceplultle , eary and Guick method
ol pladn3 Concrebing.. Iﬂu.;ge_ ave Commonly uded 0 the. indubalized
Cunbrieh. CONnCreke pumps can be Lwy divided into ho Calegorieh
viz: fruck-moonted mobile pomps and i ler— Prouvried Shebanery poryps.
T\;UC*'—"\'"'IO.UI’\M mobile g)umpsl have “he a'a”Hy bo daliieyr cancsale up 4o
Do mifl, ak « halght abee Yomehe) . Bok it Creakd handling and
lmoish‘c diefculbed usuully mobile Concrvele PUmPS & Perede intre yunse
of W —-4s M /h or even leM, The fump’m? disdunce. and prce o dhe
pump depends PN e boom Ima% ol MFUMP.-. For plnn ;’rg_
fuvposes, the verhcal distances af whidy a concreke pump Can dedfuer
toncrebe ith 1h boom Can bedoken @A V3 of the boom lenghh with
remainivy  boom lenghh being whed for placing (oncvele Hoﬁf,m&ul'(?,
The robile covicrefe fumps ~© frequently. moved Rem Place 4o ploce
They can dro be wred in the Sdebonavy mode sk dedivening Concrege,
hovigontally ov verhaadly of o deripned dishanced, by Fixing and sulpdly
N\chovin} extension  piped. ;
fed on bedlers end oue.

moved occasionally, Theye are pPosihened in the viciniky of hu_f}%
Wheve Concvere it 4o be daliveved by Porping Concrete vevhadly
or horizentally, The pump s Conmecked 4o e dedivevy Cite by a
pipeline Harouth Whidy dhe concrete s pomped.. pecping distemce
depends Upon The Capacity of The pump, hovizentn Ny ad vievgicad
Prrmpivy distance and the nakure oF bends in 41, pipe (ine. .

These debedlc Gan ’D\'—'FDMC] M the vanwal a]—,h\p_cancm

The S-\-:-Jﬁom-?’ concvete Pompt ave meun
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X SCReemue. of AGGREGATES |

[ A‘aﬁreaneA G\W. inevt Pn}ehoJA tdhich ove Mmixed a:)ﬂ; bindm;

metevriold .Such oA Cemm4— or (me_ for maanadunn; o/-mor}gy

or concreke. Adgregafer ave whed o) ﬁ-/te,y- N rstar cund comcsee
I ond albo to Yeduce Hheir cask-

Ccveening IS fhe Sepwab'oo oF matevied inlo 2-6 Jf'&cremé
| ¢iged produch - The majeriod (s Separcted b4y pashng 1 #hroush
& Vibrobrg (scveen box! which hah o number of difterent Sized .Yc.rctné
or meshe}, which the maferad fells %myb like a Seive .

Depenclm? on 4he e of theiv quhdd aﬁj}mﬂa}u ave dw:ﬁ«:al

oA (1 Pme. affregake Q) Conyse. aggregate .
) Fine offrepate] Apgregabes  whose porided pusy s

Lf.'.}fn-,,.? TS Sieve are }-efﬂ”?ec/ ad fma %ﬂ;aﬁy}. MHos -

Commenly uhed Fne aﬁﬂ’?w}@ are Sand Cf?;'aL ar Juarry Sand,
yiver Sand and Sea Sand) and crurhed Stone in potxdeved

fore, how evey Some kmed  ash or cinder aye alde thed,

?Y&?M whase parbeles do mof

pass Hororgh 4. DS 01 7S ave Mmed al cfmﬂle_

g're,W host Larbmon/} whed oavf.se, a?g—niwm
crushed Stone, Wa»e( Lyoken P‘ﬂm of buvad brick, ek,

. > Coorse Ogﬁmﬁa}uf A}

€|

— T
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¥ CONSTRUCTION METHODS |

Eowth WOYK Eovihuworks ove efjgingeﬁna Lorks creched
A«h—::u.gh the Moving and/or processing of_”ma\_e,s;w_ qan¥hies
of Soilev) unformed Yode: Corbhwork 1S dene h vewnf
the %—opotaruphy of o sike’ fp echieve the design levels.
Eovkhwork  involves Cothing and Filling 1o achieve e vequived
topograght. |

clearing & Grobking:

= Removal of trees, Shrubs , and othey vﬂ,‘jeFaJ-Fon. ‘

> Removing Shumps and yook ek af least 2" (Goomm) below

Subgrade | |

= Les&s vemoval yequived oy embankmant hei;jkk'ys'

= Topsoi] Shping - ' ; Voo

> Mo Excgvation.

PYiO"’ o _gl—wlw'\qa any @f%wﬁfh?.

> Verify |oGhon ol— Undavground Uhlidies Hhrous h "H».s.s
uBlity? or loead ”me Ca}‘l" —%vsv'rﬂo

~2 - diy pows mﬁtp.a do Confive echual lotations,

.—% Note locahon oF aevial Lhlikes for ecw,‘prhin—l- end ruek
cleavances . o " .
-;-)> con five that all afpumbla Pexymits il epProvals jqéw_
bur) Secwred . '

7 bInshM elf vequived va'oﬁnon 4 Secl.mlr Canhol Aemua
>  Review Soi| lbovinp and aher Geotechnic |rfavma_bbq4
=>  ObSere exisbng dradnaje patterns
. S

F\,m aCCess ond excavahon Patreyne
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¥ —> oetermine handling o Speils. |
—> Veripiat c)ﬁ‘ﬁn&l ?rz)md Surfnces C:,ompmf‘f_ o-ialnﬁ- g.x\'s:-l-:ﬂ}c_a')}m

foy) cvoSss CeoHons Shown on +he plan)

——

¥ SUCCESSFUL EARTHWORK ~OPERATIaNS |

-  Cenbol Suvbace and  Subsuvbnce water-

>  Madnkain  opHMmum moisture ¥ange bbb cl‘ryh},mizina or.we_}Hn}
- TdenBey ond monitor cd-£ BNl QuankHes.

> Geod Layour (hovizonky & veyba) conbol) .

=  Minimize L\MJGV\} — minimize  Shockepiling -

-

Ofhmize hawd |~tn5r\’h_$
7 Mhnieale cycde Kee

=2 Pyoper seledhon and Siting ol exconctova ond haul unh ks
= Alternate has] wnik Lheed padhs
e 2 Cx pevenced Pevsormel n the HeAd.

¥ QUALITY CoNTRoL; CQC) ! '

Quality Conbol is defined or a Sef of ad—‘.'viiiez!'(m);]—&hn;w
hose porpose is o enSure +he al] qualiky,. ¥eqLs rechants ave
be.\‘ﬂ? mek 3n ovder 4o achieve His purpase, Processed ore
monitored ond performance froblems are Solved. Thos, qualisy

Condho) describel dhose achons +hat PTom’Ae- f"he. Mmeand o Conbo) and
mearure the charackevishics of-an ikem, process, or Fecility, fcinstdhe
eshoaklished veguivemen)y . Qualik, conko| s bﬂ-‘&‘;mll? “";ﬁr‘ons:a;u
o]v:»fkp, Produch™n  PevSonned. Adpicad quolity Con hel Pr‘ag:m\m,..,e_ we.u(:l’}
Congish of Mh‘“? Yuadity Standard, ‘Jdﬁn.‘n} .Pf'bdedu"‘ﬂé '(.’w N

MWV‘!«%F o abadnment- oF dhad—standand, éxecq-.'m'o‘_ Fhe_
Pmced.u\rc.é to deleymine Probalie aboinment o non~

| SHainem en -
, ond e poer fo nforce  sund Mointain 1
<

dobined Shandavd s Meaturel eceavdin
' ! . ,tt
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¥ Tn the Conlext of Ce:m&\vuc.}ioﬁ, Cy.m.bm‘y Conbol| s cleJ-erm;J |
by the Conbracks ov by the fectalish consubanis such o
ConsSolbhng . @npneers  or terting labovatones. ICan,SJ'VUc_Hon. Yuality
conbal  entails Perfovming  Inspeeon, terd; meadurement comd
doc.uunm!-odwq neCeasé\ry fl_-o'c.k‘adr:, verfy and Covvect thequakiy
a}‘ cong hoch'on ma‘}eﬁa;ls c\nr.i me)mml& primary cbjechue) s b
qualidy conbol are bo be prduce. o Sode, yediable

ConS huchon
ond duyable  Shuchure S0 that dha ovner jehs the best Value of

his Invedtment _
The conthuckion indusky doss ot abide by a formed M‘Jy (antr
e ah do dhe Coemdbuchen yedafed incldhies, Quealik waln |
ijec}i cocdd be harhazard and. McsnSicdent. Becape.
is mpossitle to emflay a onifore, afpvoadh fo
Thvee may'sy Gualdy

f’\"D‘)rrAmm
on 'gm
of herevogenidy, ik
cheek  qualiyy Shandavds. oOf conshuchon wovk .
condro| methods commenly whed on contivchion RESjRes s

= I nsfPechon
- Tesbny

=5 Soumf\?ng |
TQChnfcyucA whed vavy from  SULjeckve ‘evaluakion -lo objechie assessmen
ol quality AH*Jnc!A._"ﬂl.v_ type “AOI?"“J depends m»-hm d‘nvac.hﬁsn}{cs
buckon achvibcy oF Sysbems bein}. Lxamined sand dhe aejrgg
ob coedindy devived. Whilecli e medhads puy Le feakible, nok o
oF them ave afplieble oSN & povhoidar achvity, T s “_e“*“‘“?m
pe methods o be whed ove ab debined in e condrack documents,
b eliminake &0y confudion . Betute ot fhe nﬂaAwr'c oF the. Ganspruchon .
Lol cdoSelute compliance with Specificahions S imparhiad « The okjechve.

dedevmine 'f”-tc[efvu. ot

of Guality aMurance exornnahion is Fo
bk condrack W*‘T’Sl‘ﬂv\dﬁfhv A vealishe a.fapfoac}-\ % o

h A minimum Guoli'ty standadd Mok e\ be fre baridd of

accepronce o7 vejechon: ApproPiete quality tonpo| metheds tan thevesltor
be wed tvyudye of varahonS ave within the altepiable b leyances.
Best yabulks are oblained i 8¢ (3 Gonsiskent& the fechnitpe) Liﬁ?be

ah ]
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X NEED FoR INSPECTION AND QUALITY _cpwnzm__; '
The objedﬂ‘v:e- of insgaecﬁon Iamd Quoalit, conlvo| is to achieve sovnd
Conshnerson Lok whidy Aok n Shuchures of Goad quality ot
.‘.\,_a),ov-.alale_ cosk S‘Lns?e,ch‘oh and’ cy._,_,_(,,,ty conhol ave yequired on<ll
conshuelon Projech 4o enmduve thakthe Lovkdane s accevdance wik
plans , Lpecifrcakions and good prachce end #o avord debecH . An enhrd},
cake dedign may ke completely l’u.;ngcl by Caveless execuhion . 7h/S tan)

lead fo debeche work with ;:oss,u;@ of. failave of the Shugure.

Carefrd  inSpechon and. Guality c‘:n}ml_:s, e.nefom.., od imporkunt ar +he

s ik < v€'7 diftied) and exfe'n.h'vt

P‘febmﬁnomr inm—b‘inﬁoo and Jelh‘ﬁr’xﬂ'
& /s necelsony, fo

#o Vﬁd’!#} a Shudwe abter j#75 Cordhuded ,
m.tfeo}- e Shudurve J«w‘} }H vaviel) Cons Preekion _c,(-nw

> Sampling, idenfificabian, examinaben cnd field Mm, oy
Madevials-

l —  Heshuvement and Pm?ov’h'ﬂh'y\} o ComAbuchon : MmMedersaly:

| -2 Exa«n‘r\a}im NS 1470._45,- fovoovk | fpondabony ek,

|

~2 Teshnap Specimens in dhe |abovetory

| —  obServebon ok CenAbuckion @quipment and plant;

~>  Prefarabion oF vecovdd and Yepevis.

TN o Condhuckion Project, aaality tonkol is one oF the impovient fonckiay
o} mauxo-.yexnen} « 2k s p‘rimm'ly vequived 4o shal Sahsfy the owner's
shaked needs and Yeqpuvements. AQuality tonko] enruver that wWavke
Proceeds in accerdance with Hhe  Specifrcabory laid decsm cond.
Prvogh,  Which it is pracksed .

injreolrizm is Jhe tfool

¥ TESTING oF STRUCTULES ¥ NON —DESTRUCTIV & TEsTS !

| s S L s _ —_—

' —-7N0H-—d24f7UCHu€. Feais ca) Schmidk Sebound hamme,
—? Foll Stafe |oad +e2t B Ulbrdonic pulse velety

> Leak proof and campness resy. 0 Garmma vodiography
e Elechomasnehc (aer amefer
1 LlasboSonic test
P’ toye bert

£R
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¥ SAFETY ENGINEERING

TMPORTANCE ©F SAFETY!

Sofely in tonshuckon s & Prime Yequiske  but it offen gets
neglecked on work sitel. With the advancemenF in consivuikon
+ednnolb§»:',, Hhe need for Proper alenton bo Safek, MFQHM-A
become essenkal Fov human, <economic and other Considéredion
The wide vonge ok cConshuchon and bwu"“} achuines l'nve.luin}
_ Complex  Hechniques have led fo mang new problenr of Safek,,
Pvopev Skers’ showld be dwdeen o iemprove SQ-F—GJ-V oNn Cavirdnieks,
ey 3o Hhak e loss oF  Uke and limb, Subtening- cnd damage
MMH,,,} from - avoldible aceidents is prevented. Promohon ‘nf-
Sofely mestaved ak Site il velulb in e bettey wovk emironment
b ?hr produckivily  ovd 7?34-&1" contentment mmon}' wovkevs .

Mas) of the acodenb in e M,luu.,o,, mdw”,y happer doe to
ek oF  proper edutabion A&\ncl d“f“f‘.*‘?'ﬂg-_i«\‘maﬂd to Sakely
mespured ond a0 becante ok negligence: aund ?wgmnce_
on.dhe fovt ob esvhey the wovker or @m-famenr or both

¥ PRINC\PLES OF SAFETY |

Dan peterSen ((1489) menkons +én basic Principlel of Safey:

—’? AN MY'ISAF& O\d‘ ay) unSa-Fe C-Dﬁ:l”-;ar) and an :c\('_dd_en}. Ate.
all Symplom< of Sm%m; umr13 n ‘er_ Mamaemm,]— System

) We can predih Ahak Ceviniv) Seps of C-fVCUJ"zSJ'ﬂ.hCe.& Il priduce
Severe injured. TheSe civamShunce) Gonbe idenffied & conpralled,

—> Safeky Should ke mavaged ke any ofher confany funchon .
Momayement Should diveck the Safedy elfort by Sebing auchievabie
W and Ly ’),“nnj,..‘_, o;{}nni&‘.—; and CQHMHJ-\F o achieve.
Hem.

66 E
Scanned by CamScanner




> The key +o elpechie |ine-Cofely pecfovmonte s, pompjement procedury
M Fx accoontzbility, |
7 The funch™ o} SaJ-eJy s o locade. :.-;wul Je‘-,m—H\e_af.g,yaH»m{ ey
Mol allew accdents o ocear: This .qu_\wo,) Can bet (omred a0k
N drse Lok .
. K By oxking Wheatker Ceghain bnown effechve (onbols are being-
LB (ized |
> The caures o ; e %
L’ unlfede Lo haviouy G be jdentfed ond clamifred.

\ Some oF the o R cahonS are - pueripad (ha.!mrmiﬂev Matching

% A  person' * '

| F P en’s U—P&Uhr wita Hhe }Oﬁt[),'. ')‘r‘a\f’.i; .and fhe CUdykers;
_d‘lﬁ"ﬁm o error. Each Gauhe |5 one dhak ln e tontrolled

—2 In Most cares; unsafe . kehaviour 1s. normal - human behavioar: it is

i He verull of normal People qu_Hns_ to Hheir env‘;rgnm,mﬂ%gs
, Tob s 4o Change the environmenk that (eads Yo unsefe behavfoun
=7 Thet aive thvee Mmajor’ Subsydems Hhak must be deatk with in building

| on  ellrechve  Safehy Syskem; (v The phyica m-n\amamﬁmqa, The Lehaviouny,
—2 the Sgh;l-y Sysker .Silot;s-lc‘ Bt the culture of the &Vgani 3 aktion,

= There (s no one Nght Loas fo achieve Sofeky in an ovgan zakiay:

| hewevey, for a Gfely Syskem o be -effehue, b Musk maet @ vtain
cr;m‘wom-. The Syshem muak!

¥ quoe Supervisery  Pevfomance. .
¥ ITnvolve middle management -
% Howe top Manajement Visibly Showiny Hheir toramibwin -
¥ Have emploree  Pavhicipakion,

% Be FlexiLie

¥ Be Perceiwd oy Posihve
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% RolL€s C_>_F_3 SAFETY PERSONNEL |

The vovouS dubies of o Safely officer a3 Shpuladed in the
Law  will help. clanfy +he Confubion & there ave mentioned
MCLDI e v | E

Con M‘_ ., Ok- 'mjun’q,

—> To oduise on Safety adfects to cavvy ouf dedasled

_ SA-,[—e,-I'y shudled.
._l.:) 9D check end evaluate d’l—edwuene.&s o} 04—4\"&0. "
—> To advise ‘on‘purchaying sud ensuving quality of
Pevsonad  Protechve -€gupment = o
7 1o Carvpy ouk Sofepy r'nﬁpcdqfo_ns_ o&-.hu'l,&'nar.
- inveAHam "H"'l&-cw o} occufaﬁmq disea
-2 To oduvse on mmnknaﬁm o y«ecofd,_g velajed 4o
; ‘ . - a .
—> TO Proméle e Waviding  of fhe bl comm ? A denty g,
| o A MMittee,
-2 To Ovganize C‘”"P“—*f‘?”f» tontes and othe,y Such aek
; | ' il L TTTAvigy,
—S. TD de)h}y) d"ﬁ- C-Oﬂd‘-&q- 'bjm'm‘n}_ and e‘:"‘-‘-‘:ﬂh'dru.{
C—=>  TD foume and ; - : ©
. Sonduct baaimiy Safevides ang o
wofbv\a Pn\c,h'q,), fe

X CAUses oF AccCipenTS!

Accfden}s (n ocCcur af onshuchon Sited on qcu:.unfr afis

- LAck of f’lo\nn'mg_ ma"’"ﬂ‘”ﬂ%nb‘an _ '

=7 .Defeck W dechn; cad P]mhm‘n}.

> Pixim} UnSuibkble Hme imik and &urge}—s oo
dieficgk to achiere,

68 4
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> Assignrment ol wovk lo incomperent- Conbrackons.

—> 'Iﬂ&uH-v'q"tn'}‘ &} ~emdc (or) delyecve Supevision,

.._'>
.
=

R A N AN N A/

R

4

Lack oF  cooperabon  amona. dijterent CrafHs.
Inadequake  Prepavabion  for wovk.

Thed egrade  inshiohons. C,muvhma- Woyk.

Eeployment  oF unskilled or inSuktidentl, tvained workers.

- Thadesuake Sufevvision oF worle.

| Wovleer's irvedponsible  kehaviouy, quﬁﬁ&i ocknl Carelemney).
Fowdly  consbuthon Such oh eollepse of walls & ofher kui lding s
Lacle ot Necessavy  Eguipment & (e o{~ LNSwf~ble &g praent
Shuthuva] ov- obher debects in equipment  beiny uted.
Lock of 3akely device) or mMeature),

UnSuifelle  bui id:.«ki, medevalrind

'

Defeckive .?Vbce.iﬁn{ o s CH r"w_ul-l-e_ﬁah,‘

Collopse oF Stadey Magser of eam,; e}c |

Collepse ok omnd Ovﬂfh?ﬂi"‘; ok ladders, SGfolds, Sheive, Leams k.
Fadl o objecss ) Joelg, P}a:u‘s o wovk, efe, i
Fadl ok persons Fom \adders, si-n.'wg,fno{‘__c,' mu&, L“-"H-«'ry;,
Thragh Some opening et -

¥ SAFETY MEASURES;

Prevention of accidenhs (s & Mejor aim of Consimuckon A ement,
both fov human ond Enancied (onSiderohens. Whatever Ho Nature
of comShuckion Projeds, accidents ave likely 4p occur Cavting
Physicad gy, Corpalibes and 108 oF money . qn ovd,,,_,}ih F&N”’L
nccidents A conddvuihon  Sited  Cevhun Zifely Eivares Need
L+ o deken n e following Majar ackilie) Prone ku'visks
o} accidenty: ' | | ‘

Aq

Scanned by CamScanner



I e

~
~—

‘__[i )]

Qv)

V)

LVI) |

¥ VvV Ly bbb

mains eh) 18 essentad and Proper

, ExXConshed moteded Should ke l‘;eP‘Eam.y £om Hhe Qc‘,(
< fiench i ovder h provide a dear bevem Lidth oF nat ler

Excayahon ;
Driling. and B’lash'-? ' A |
Hv}* RBilumineus works

Scaffolding, Ladders, Form -wovk & other EQuipment-

Fo\lm'ah‘on oand EmaHong ik ' i
Sogeqge :
Demolikon .

Sapeﬁ] Meagumg- P_gv' \E'}LCAV&L‘{O!‘; ¢ \ |

In all Lovks, an. experienced and- Competent forcman or
Supernisor . Showld look cdter the extavabon Loy k. HeSHouJA'
hoave owkhority 40 Enfbrce:ﬂclld-? vules and Preent “‘Q_Mirol—
delechve Junsafe appliancel.

Befove dama the excaahon WK, o complete k:naoledge o
Undevroind  Shrckure) ( Suchoh Sewsys, waker pipeined, Go)

preasbions showld ke Faken 4o

Prevent accident todhe wovkmen %W‘J in eafcmva}um Loyk.

Safeky hedmels - <hanld be worn. by all persons entenng o hench
iherve hegovds fom fadling sloned, Hmber or ohher f"‘raJ{haLj exsh .

whengvey Wovkmen hawe to excavate in Arenche), in Soil, Seft of

Eissired vock, o havd Soi] exceading 2.0 in deph, the hrenchas
.Slqoh.lel Le 'SC-C‘AY'CJY Slnov*e& and hmbewd .

S}‘_M,‘? Shouwld Le_f’hr_&;‘ a.r.._mg- e S'de ob-m;}y-cnd_, o
Hak e lenph ok each plece of Skea.}‘hy is\verbaf. wWheve fhe
hrench (S excowshed in (00Seen Soft-Soi), @ach Plece of

Sheathivg. Showdd Le dviven lnlo dhe botom oF Hhe. hendy S5 ap
e fivmly hedd i place.

ot e

Thown one fhivd +he finad d’ﬁ“’ ot excavahon - However, n’

. SPeeied Cored Wheve d&PnEa,\ oves, s Umited, dre minl v,

boey m quﬂH"‘? Showdd hok Le lexn r}“—\a-\n ﬂ_p-,

4o A
Scanned by CamScanner



i T R R ==
(VW) Heavy equipment, Such o) etCanaking emchinery, fucles, Swmpers
e Should b fepb away, fom e excambed SHet aka didance
not- (em Fhan Jhe  depth of fre drench or allewt bro fox Perthe)
deeper Fhan 607 o

| (vin) Ay places where pu.é.az_ s Ol:d;— r‘oimw,vmss, ,c,_,,ws or
| barricade) Showld be evrehed +o avold aceidents . A night,
excopafed avead Should be adeguajedy L,;J,;‘._,;.

¥ Safety meaturel éfdaufrg and  Blaskng

s o runSpovF  Srall ‘Guank ke of- o e (Amox rk&)

ecdally dergned ithbled Confoines My be uhed Lhich: aye
rode ok finished wood ot lem than' 5cm ik or plapc no)-
less Haan &mrs Thick: The (Contziner” Shoudd be tiaker Proaf and
,Q-e¢ ﬁon—, :.my me)d parts (JuchaA nesls, Serews ek.)

i vehides bo Le whed for Aruniporbivy explosived Shouwld Le. in

?abﬁl wovking londibon tifh Poht—coooden or Moy —parkling

peted F’fDoY and  Sldeds
L, < | fing. /s SJ,.;CH, th:uw ak placed where explosived ave
X . ’ £ .50 % . '

Stored-

L‘“’)' Explosive) showld be Stored only In « F16ga2ine. Which Vs cleay,
dvy,  well venhlaked, reahonsdly (ool buldet and fire rediskant-.

LV" C’CP’DS"M anJ Fk.z"e_ bﬁ)})‘ﬂﬂ 5‘!0&1& HB+ be SthJ 'n‘ﬂd‘-”JP
or ek Place’ ov Mear oil, goroline or stears piped, ov otner

L (1) Leaves, g7ass o debris of any kind- shoud rot-Le . allowed o

Altumalate Corthin  Bm o of fhe ™againe, |
!(\(‘n) ﬂﬂ‘f F“"—k"ﬁ"— m}"‘"”"‘? Ufﬂaﬂim Showd nod-Le dvdﬂﬂ‘-‘l,a*aj’rd
Covhendled Youghly and Ahere packajol Should Le Openadonl af
o afe dicrunce from e Packajed of explotive:’in bulle Sdavae,
(VuO Ao Pen:m Should a}&er-ap«t 40 vnee) [ the Wires” and open dhe
bave leading wiver i dhe eleckic LlenHny e (meﬂ)

duving duwrk 5}rom.$»
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* SOP&H MealSurel F’Ef

ok BitLMINELS WOYKS !

o on all mador onIOS an exf)enenco.d G_)mar] oYSuPeYVI.SQY'

Showld be  placed \hdnd\fae ok the caork who showld Gauwd
ﬂ%wYLSE' the wie of dekechre /unSafe’ a..pfbancu Cquiipment
ond tools and should peep simdc ok Five (_:(Hn?wsh.n?_
@apd prient end  fvsk ankd, Bt eto;

ct) Wovlcers enjaged on jobs nvolving Lamcwwg oF hot bitumen
¢hould ke Pm-}emhve_ Waved ' Sockan I:oah,ﬁloveé %o?g}eé and
helmels -

4V Lhen ku,m? and handling o het bitumineud m}emia iS fp
Lo o v Fhe open, Suktitient Slockh of cean dry Land @r)
‘OC’SC_ 'CPW'H"\ S,I-.cul:l Le k@f& —fEﬂ-clk d‘fj"\e_ L..\QY}C .Sifﬁ +o Cd?&
with oy vedufbant five. When such matenals owve "“-"Eﬂvcu!a!-lg

rvongorent ok be mede bor degiare Supply of ke

o exh‘qguash the Fve.

(:\0) Bl hamen f\,;m,j-g should be Pvovided widh Sedre Mo é}'MCZ.&s

wovking platforms  Chouwld be provided i hand vailS, cnd

Pulleys, belbs cnd drive mechanismS Shouwld al be proteched

by Suibeble Grredh.

Comprerovs, elechnal installabons end ather eapuipment sudt,

w’} e,le,v.:,_}ov; and cmveyors S‘aoulihe_ ade%a_]e,)y me' che d

Rom weathey), mechan il dzunaﬁe_ end duat Pavbhdes,

LV‘).- “"‘.‘"‘ b fumen f}anh ave. LJoflc.iA‘, o) e public voad, an

adequate Frmphic tandval LY (lom Pudk be edtublished.

saf:aa Heabures fov Scaffolding,, Lendders. @)mam

"""’d
Other EQuipmant-

Evevy SCaffod ¢hodd Le Semwly Svppovied oy

Cubpended omd sz)jzevly Shuted oy breoed ¢n entuve

‘ Shebility .

DA Scoffolds and werking Pladfovms She

-CnSHﬂérL-i'D Ao L H‘!"\j— oy Shrugtare .
J2
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;FJT\‘;QP—&@-FFDM ave fo behred fo agreat eilent for ey (a_w'éib a&-ng,
1 A r PTahk Sl-m»’my.,w}d:i éna;-:’); o cdlow +eoo f‘bﬂ"’l -J‘D/h-f!/),
. chould be ervecked wi'H handrails on Lo/n Srde). s g gt

. s being performed  abore a Saffold platform, o Profecive
be. pypm'deA_ 'ﬂb_r the men uavp‘ﬂ; op 1he-

wdd not be move Ahan 3 pbove fhe SGaffol

(1v) When wovk,
operhesd  Covering Should
sc,.,pfo‘ua . The. protechon Sho |

i 1 Lo hobldl}ﬁ‘&f"?a.ie of Plan}'.b; : L

| Plakfform and S . Bi ! - |

| poden ladders, ™ yng shoidd be fFixed to the SJﬁ(l#crwﬁ)'

| (¥ for ©22%2 | b loambac [addexs ,

| nasls, sprke?

N

and Strenyi.

(V) Lo dders ‘empleged in heavier
length + ov Uighter dmded, (oddevs Showld

Q) puving. dismantting o SeAfolds necessory precucbons should be

| Judeen fo Fr‘ewn?— injury o p—cYSoﬁS dee 'f'D fall OF loose.: matenals,

| | b Seaffolds.

I pracny® and. other faﬂj ) o

Le fafen do See Fhak no un_insqmi dechrc wives |

hel OF the wovking. pletFormsS, angroay ek, F i

1e a o Fak B
oy other Similar AL - 1 | . f
b fxed to thevails with spiked ol-opproprte dediy

heides should mor exceed 6m i1
not €xceed 8min _fevw‘b'

G) Grre Should
- exist within 3me
I' Seaffold - T
(XY The Su.r?fvorh'wj-
ndivideal member: The betd
| accidentS otcay dve O NE)
| :

l (x) All opevators and Superisevs O | .
| He. machinel and e%fm.-enf'- All perSens I-.M,y,? |
Lowld be mﬂ’f)dy dCQ/-:a—fm‘e.J twrdh .J‘h&

nd_ Then Oﬁamﬁad. o

Lotlics For fomusvk hould be checked for eac
fed _.S_/-:oala“sa }Jmf’{ﬁy braced Halr)y

h';-erzcc. on this attount « _
[ machined Shotld be 4trovouphly

' frwined in operahnd
| Conshuchon  eguipment S
| Sakety. sdpecss oF rrachined &
Lot medn and awxiliary eg‘;‘/omenbl- Shoudd be Cong,Yeved

() Sadely i tems o
b all conthwchon 51925 Lmudtorised  persons should netbe allesed fo

" handle: or opervate ‘anty equipment s Reped guys and conmechions Showtd Le

3
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-— s e

b

b AN equipment Such oA Gab cutling. and. we,{dm?, Sehs, dwu, Pouer
hacksaws , Prinders m? Should be checked feriodicatly o e
Hhev sake Lsovbing ‘
b Moving pavks of all equipment Should ke provided with Seckeby
Juovds o | o

Jii, Rukber pipe-Uner for oxuygen and acedylene gaA SLogAe-l ‘-—»e, |
veqularly chedeed for  leakaje and damoge - :.mb.‘r, oF-gas
from  vegulakors, pipe-lined or conneekons with mw toveh
Sheuld be rechfied immediakely.

(\v) Wov\eers engw;ul in 9ab o.LJrhw;L end wclmg opevations Shoud
wea vy - Sujtable 7]9‘,&5 and. oprons ‘”“1 whe  proper ""'0‘“""‘3 Screens

(V) “power Cabley for all equipment Shcbiié'é f’w;’ar’l; fn&ulah.ﬂ( and
FW’M"J G’Dm damage ond b3
.(-‘f') Panger Sigmt shnuleibe ?m”'nenﬂy disployed on all poles of
overheed elecme l-nas/mumf; ured ak ide ; :
(1) Cuk pleces ond somp  cheuld ba—ﬂw son appreprise plce
_ do avoid accidends N
© i) AN \Hﬁ,.\} bosls aund »}mkles bucka.m Y“Ped U— da«mfs,
chackres, Chainpulley, blokt heokd ek s}aouu be Qhec,,:&d
J‘horwjhly befoge  Underkaking  €rechion wor k.
U) Al eveckon equipment Such ab ‘Crane, dew.% haisiz ,.Jt
¢houwld Le %om%f? checked before uhe.

(X7 Wovkers emya%e‘l \n erechan work alzoulc! ueé‘r helmeys
and wre Sa/ml«r belhh o awa.aL a-cmLm})

¥ SO\FCA‘(} in ¢ Sdovede |

V) Timber mC—Lu_fLIr\-} Slﬂaf{m&, Y'uhner.: .SCAr)Hanr loaJ.Lqu

Plywoad ek, Showld be Stoved &ef)ara}e,l; In Nea} Studies. Adegrake
Spece Should bes le-1n befween 4he  shackd to avoid  Lirve

hagavd: Smoking and open fiver sheuld be Prahibited in Boskiais
Yards and Stove .
4
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chould be shicHy prohibited where trede prdue)s are Shoved: only
esSentielly weguiyed quantFes ol Such products shotdd be Stored.af
¢i'fe 4 A vy g _ _ g
Li“) A’Jeq/m}c Fre ﬁ%l—;‘n} avran}emen?d-ﬂmcf!q{ be W#J:}L
parbadorly. sres) here petrolecr /m@m and Hméerl a_lr&

|

| shored - |
| ('\W @xp}c.ﬁim! Al be shoved in  proper MAfﬂ%%neA gnu?o‘&zp)q/hmw

salrehy meahureh  for hdncwn;'_ pnd Shorage of explos fvel Should be.

obSevved

* Sofeky Meadures for Demolition?

Ki) on every, demolibon wovk, da«"'lger 'Sfr;s thoudd Le Pfaﬁa.d »
aroand the shudure and doors Pving access 4o the Shuckuve *
 Bavyvicaded Should be @reded aroond the el and. al-lesAlduws

e oo s s PY'SUH&A fov Yhe €Stafe o wovlemen d.un'na any

 emergengy. S a n ks faee

A1) Durh'\} hr’gH' Fme, ved lighh Showld lcf& fche:l cvond Hhe bewradey

| and. ?.hh'y ol oneudhensed pevsons f&!ﬁmd-ecb - '

i ot e of Aemltion caore, Lerbesk shilld Whe ol s+

i ﬁ«Ff’h‘cmLeA S o helmetd 3—03314&., ?4@\..-&): ek, ]

(\u) D Cake any danger /o an}-;qpusul Yo the a.el:jmm'n?, Shuckaye Cluving

i{' +he Procem o+ Mougaq} e Same Should be 9o+ V"-\CqJ-td,\a}n avald

|(V) The PY‘DUZM e)‘f'd,emo\l.ka"? My weaken the ?‘Ae’ Loadl 06"’“1 ﬂ:!'joinin}

i Shughuve and }o prevent possible ‘W, Hhehe all) 5.1,0(4& 1:%

.l Swppovked bl ?evmanm)_' protechon 1s provided. '

(@)The pouer on all eleckica] Sevcel liney must be Shof-off and all such |iney

| disconneded behore Fhe derp lition LoV IS .Shf% _ :

) A gar, WM skeam . ond othey «SEYH‘“’—‘I'MA "”'M*Lf— Shut--ofe ke fyve
Fne demolibon wovk 15 Started. ; ' :

:( “) £ o SW"L Jo Le dmoI:'SJ'IeJ }"IM Leen faer!;‘.uy?M ’Dk' Lire

d ’ exploSion or oHher Cokn Shophe, tha coedls and damiaged 'Toofs shouldbe

i

y bynced Sutbably

1x) No dergtiben work should be (aried aub ok night- especially whey
X e Shuthitvedobe. derolithed Sig In e indallted area,

15
Scanned by CamScanner



¥ Pltze smfe'r*r : e 2

Evt’";f ‘d*’-ﬂr, (’IM} dda.&’rers Bt dui. X6 fire i 5.“1(_[,,,.,’4 which
Mu.kl: in loss o} \IF-L, Prqj?er%} cnd  documert'. Pue bo ;1,,04‘#&
bl— S.rqce, o‘\'number ot h‘ﬂ"‘ ‘HSG_ Bu-&latf\j/" are {:eAna. Co,,_sw'
and,dhL 'ﬂ-ﬂ‘- O‘r f‘IVE M\":ﬁ*&& i< Y'"Ih“ah M\" n . Such building), -
& not be Posmb'w_, Yo completely eliminate Fre haRevds in
o m:)‘b modeyn amenitiel fr
high ¥ise buildiny equipped planming of: bl lding and
Comforiuble;, living. Howevey, ba profer

) hﬂ. e
an-S Fem$ , r—-V!I- .
ety appp. e ot S £ T

(_@n be-r mﬁhl MISQA
' ‘% 11125 snpew X GU!LD\NG.S

Fcnf S-cdrd'y a.gmnx-?— ﬁml’m‘f:w&a n bwldmjﬁ,&xfl} a.nmm%
Evg}-er"lg are instlled todetect fire and give five alarm$ .Soa.bl—o
proleck Mbu.ﬂdm%. O\_nd b OCO*{MB The ey Loarning S;Mems
Lommmh’, whed ave! | y |
cny Smoke  deredor (for aiv— condikioned areay) -
by Hea} senSihve Jikacisy ( fov nen- mrma‘gmﬁd M&,) |
These detechovs are P]cmu:l on each fAcov at Sw}m&-le ‘esr.qj-fa,f
ond are 7)&:»{&:‘ o form a  load pannel on'each ffcov- MQ_
are YN .-]L(yy? (_oﬂﬂ!t}té }o Yhe majn C-ﬁﬂ'}‘r’ﬂ‘ f"a\nd Lafth OJ-I.A.Q
and  Visuad (ught) indicakovs . %%edpan@u Sotnd dhe
Ll ai:v:e_fl: Hhe OCCu.fa\n}‘S in +he event D‘_ bive Kﬂ\za'f& and
Mh::::ea\mm o Vatahe dhe bwi idw\j. bekove mauch loss pf- Like €
e
property cesrs” i .
for Sal—dty ftﬂvdwh in bw‘&r%?*l:\z_uﬂul.-ml—fma‘dl TS
CoA.a)) mny Le ‘F-blloumi
o AL building mwt be clorimed —l-bsdwsé; Hqulfd}
Y‘e%wun% ah Per 15' 1'2€64967, u)‘-;(-b 3})9&.(—1@5 Hokal
MulHSh"“—"}’&A hu)’k nSe L‘uldm?s muAk hawve prava}e Cleyreare
ak(’_vi’)?. omehe distance 9 addition 4 UFH c_mcl. emergents,
e esaaped. , : .

{fanels

3 b
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5 \\, Spoah? o]r bu.qldan% s]qou.u bf_ in o\c,co»/:lu’me, wiH, I 1643~ 1960 So
| 2 bo provide adequale Pmé—cch‘m &?umk expofure hajards. |
| iy chimney  fued avd. Smoke Ffw_A 5]—,au.1d Lo_ fmbwdecl macuﬂanca
with 2S16US- 196 for {’-m-__cah.y} "
(V) fve Sakehy- ol edechrica 1'\41-'&1-‘-““!0“5 in bu.afd.\wgd .:Luwlelbe N dﬂcv

£S1646 — 182 R
(V) The derign o diterent, E}'nwluvwl ehements Shouwld Huken inko
the Bve vesiggemnce Y‘a.,hn?& o there elementt o) per I8 1691960

1 Otucmi’
"(\n) For mon- eleckic  \ighbng equipmen, oi] and gl k:udrus Feferente
(houd be made 4o 2L \64x11960. : to
The 101[’01"]-;\71«}- Prnaplel n r’fhz_de)}ir, o Five we/.\'\s?mr';# ‘&Ald.ir'\r are o
uve Such Makerials Whidy de net” Collapse. . immediokely in dhe event of
five. and o provde aAecylmJ-L emul}«erw,t estapes {ovw)e_ du-nnjf
fve hazavd) Duwing Cortiruthon, five hazavds due o elechric Short -
Ao hng_ Con be ovpided "? Proper LIVINng . NW“"@‘J ond locse leddric

mn? Should be. completely thibiHcL open) —an*e}S Should be
Py-ph]lm]-d on tonShuchon Sihked Where mP(a\r'mansle makevialy ove

choved Ov) Shacked . , L .

X PILING:

). Theve. ave Hhres: J,-«[Pe): of pile %undalvcns acc@vdmg
“their censpuckon  metheds )

~> Driven P||€3
> Cast —-in-situ piley.
=2 Driwven and Cedin._ ity Piles.

Dyiven pile foundakions

Tt Con be P\ﬂwlp— from Concvd-e SM or bmbgw— These. PLEA ove
Pre,Fu.!;«rcoJ-u[ betove. Phtdr\? of the onshudban fike. When drives

Piles ove made o concrete, they ave ?fﬂm’cr%ﬁle& ave.
dviven U—)ﬂf\?- o Pi [ howmmer,

when these piled ave  dviven into the. PrenudnE Soils, Phey,

73
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g x|
displate the. equal yolume ok soil- this helps in Compackon of
Soll' owound +he Sides” of piled omd vedulls in the densificabion of soil
'ﬂialpil@_wh.‘m_ compack the il adjacent to it IS edro cadled
o ,c.or';{fac.b‘vn ol Pr'(g < This QMFMM) o So)) Increares 14
beaviw? afnu}z, g ‘ | |
Sedruvated Silky Lolls and cohesive soils hawe poor clm..fha_ﬁe,_
Capakility « Thu) there Sollc Owe nok compacted Lohen driven piley
ave drilled Hwough it - The waker hawe Fo be drained forthe Soif to
be ._ cof;quo}f,g . Thw Shresses are developed acyacu)} to the | piles have
Jp be bovne E?_ fore  water only. Th/'s .Ye)su}ld m increade ."-"l_[’D”;
paber redive avid " desesk® n beaing Gfedey, 4 Me S,

¥ CAST —IN-SITU PILE FOUNDATIONS |

These\ ave  toncrete pile. Thehe piles are conshucted !’5‘.‘““4”"'"'"J’ hale)
\n Jthe ﬁvuncf Jo the ‘reﬁ,u-«'rEJ deﬁ'b ond 4hen F-”m}_ the ./m/e_ Wit
Loncrefe - Reinforerents ave also whed In Ahe (ontrede o3 perﬁ;

roqpirements - Theke piled ave ok smaX demeter compared :: =

| e | : ] ohe or
Y cnsb il ek are. Shpeipht Loved piled oF SET T

e intervals are carbed - The PileS Lith ane. ov

More. bulbs at oy camad P;/ezg

Lalbs are lled 2> 7

_IN-SITO PILES |
; AND CAST 2 - —
4 DRIVEN AP AT

priven and Cart-in-sike piled hawe the ac’l-’anJ-a.feA of boty dries |
el 'ICMJ in-situ Piles: The procedure ob- mstalling « drven and

a - P .

Cask —in- St P:‘/L.f':,_w’ follows,

A sheel shell of drameter ok Pile /'f._‘dr;'verp jato he_jm;oo?u.«?h He
pid of a mandvel inSerted b the shell, After drivrg 4ne s:Agr,
He mma}u/ i removed end Concrefe IS foured in +he Shell,
ﬂ\é shell s mede oF corvufared and  veinforved Thin .d\eaf
shed Cmono-bnbahpf(aé) or pPlpe) ( Armeo welded piped or Cormer)
Seamlers fiped) ~The piler ok fuis Type are aued o Shell +ype
gl le)-

18 J
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The shefl-less Fype /s ﬁﬂfmai A} w:/:,.;m,,? dhe shell while the
Loncrefe 15 4"’""7 /D{“"“"i In 2""/4' fhe f‘b’/?aé ot piley She kot al‘-fhe.
shm /s dosed Lith a con.cqx fip which can be Jaﬂara}ec{ foory the
sheM - By dr}wn} "fhe_ Concyetfe otd—ot’—m Sheld an anlaa'fuf b“”%’
Moy be formed Ty bott +hedypes obplled. Franki pile ave. ob NS |
Fype . TN Some @A) the Shell will be ekt in place and fhe fube 15
coneveted - 7?.,5 Jyﬁs oﬁ- ple 1S Iﬁery pruch wred - in F””‘} orey afen

3 FORM WOEk dhe toncrete (s . contwined N a bml-er- oraﬂce,«( CaJny

I AFD\" a Cerha.m PC)‘ / Dc‘ a-é; ey “LS f ’d‘&uh; 7;)! S Ca/sf';-' lf bﬂau.m al 'f’le,
| ‘ nn ¥in ,L fo L yerzo b-”‘bﬁﬂ the Conlr

It: ; e J')f— y ; ﬁ’ mrk oy MOUJ‘:LJ “"nd / I S = WA dc
!} 7 .

hod hardened Suftidently fo Support ‘B oum wieight~
Followiny pre cavhions Showld be Jaken for tThe ﬁ)rnwark. o‘i Concrefe
ollOw>!

) The ﬁpﬂ,qbar}: Should be c(wh;mul in Such acay that ik can oy
: M!;t x-@mwecl ané thed ogain.
:; %/ (ﬂq.c_ FDI’F’JMOY): -S}‘?OUJJ be FTM&J rn Suckh acda# Fhet the leahd

’ hammering 1S veguired for i#5 yemoual « Ofpaviise it may injare the
1 lonerete _

. 3 The intde Sukace o formwerk shoo-_ldée toated torfn Cxtade o))
P SDF'/' Soaf Solub2h, This will make yemoval ofthe foxrivovk eahy,
"y Tha fovrgwork Should be Stbticiently Shong. fo éear the dead Jead
o ek concrebe ob wll the impack of mmm-y or tn&mh»}; The

Loncrefe + The ovey —ebbimatiod of loads vedulls ip expensive formuark
and the. under- edbrokiers of (oads yehulls In fhe Fjlare of Fovenoavk

é) gL is deMrable fo Lving dewn the cosh of forvomsone b & minjiman,
(onSIStent oitn Sakety. The vavious Steps Such o3 wediuckion n Vicmbey
of irregudar Shaped o borms, tde o component pavis of- CoMMerdial
Cized, Puthing Pre formwork’ in uhe again ol eavly ok possible,
ek mM,- be tafen to  efted econary m the formwovk.,

o T
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6) The Formwork Showd be go avvanged thal Hhere is a ,;
Minimum of- lea.ka..’@ Jr‘lnrouﬂh ‘H-\gjcinH- This is achieved B;, ‘
Provi d.‘v\?, Eight Joinks  beheen adjacent Sechons ok the fovmuavic,

¥ CABRICATION AND ERECTION!

Mekal  frkvicabon is the budlding of melef Chuckues &y cuing,
l;end}n}, and - cSSembling  ProeSses. It ic a Value added process
ek involves +he  Conthuckon OF machingd and Shudkures Rom

Vavow Yaw Mafenaly.

A Fobricador8 Lok Stewls from dhe poink o} ProCuvement of vaw
rodenals inch:L'-ﬂa_ festeners ond ends with the dSpatch of-
the Habwncaked fems o Sile for evedhon.

Tn ovder Jo enSue Yhat the —felbnahd) Gn Se Cavyned out

i ocvdance v He dreang® GF is NecesSavy Hrad- (nSpeckan
s Cowvmed oul In Accovdance Lt an f-"\?’hzg,cl

Qualily A Ssuvance plan CAAE) . The plon Shoold edabovete on
‘\V\Sf’fdﬂ'oﬂg O*—' Ao waw mﬁj-c:v,al/b eand alho ok e

nents 2> they, ave Lobvicated , Yoined e,
onen

asd +o decoder  funbrncakon achvitie) hawve
Tn e ablere

ond c.kaMC-‘-'ﬂ}

DLM"\? e )
‘1nc.v*€p1\f€4:1 -SM)V

o conbolled envivenment
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