


.20f35 . | ‘ [
@) muca ,inwmfscmcu-;f 1O WV -J:ﬁ\fen}\?mi@g %L e |
Cohen ii"f.‘n.ut)lﬁ-f& “‘lj)”mﬁ o, o OQM“ oy JFWmﬂltm
- zan GT!@L_ T v f | J@T ‘W@f ’ E%
(40 ?MU%J Leeiene _}‘@m’ ona ﬁfm w .
o.nl_/jm .us)\uce, ’&l\e Jﬁ Eo;j:g e@%
S Cﬁ_) c& &n@n ro,;i% \1 LmTDJ»%chDm B 'zi'oﬂé\aﬁgbm}:ﬁ
| NV mnalz],m, , mrﬁ: sbbtu e ok
” (6) Mﬂcﬂl&}g ?th)iﬂ cﬁan:b Tﬂ ocduss b e b minimise
B Y, R | |
=) Tmﬁ, FWOHW\ AR J(\z %@16\ J(, iEuale rronsge-
| mp/&— o eds to A SRR IE GTWJZMQQ E)@umg

(9 70n lasge  condedon  orepaiaion, "Fﬂi!@% '

rv\eumé/ d_gfm}gw s VA Y L\L@gleal E o
ppekd by

Ve T’LU-'AEJ‘J: ok he ot she

B %mna.b. “"‘-"-"ugﬁ

Mo Gormdl coomasen 38 oved) b i
D ¥ o of o

W o )ﬂim@ Lﬂéfﬁ vl modtn sals ufj@njﬂ;}_ 3@( W

T

(2 /["u DR ange, %A ’hketﬁ., \M@ka Yo ﬂis\'ﬁebjc',m f\?/énss

.
moas



30f35 -

Lol Lol ML 1 Ae] & o v

1520 /-

" adila miss

2

—~

(2) lo 2H&R A, q.f]\ﬁmﬂ,L@L mjﬂo[

4 “To erken unh wafe cordzo 5% ‘ |

ki olids ok o, ﬁ“‘z ~ w‘[_cﬂ, )
G?wojzm _,Qjmﬂ J 7 Pawm

[’5) /B ci.«_ l rﬂrulwg‘i “ﬁlcagw .

() T f"ﬂm L

ﬂ.g_ﬂ(@'rm
e rainonaeg fd P end 4 ”3““3%“

”T K%&
(&) 1o mp@ﬁ& conadeu bor mm
cqnt 4 ok M“”“z? o e

(o) ahes 14

S BTG Ff’"ﬁ et i )

(oD " To MQ&A&L e,

(;H) /T:: Aagoose CD@ % “"M
I’ od oy bl

?ﬁaflp. an F@\Vazﬁ_ qm, )1"1& mmm

4 Ta L 2  Canz :
S SRR sty Sl o

Tt

@ I oy e ok A,
m}DO“L«L g wawﬁ e Majxqug 3 L
i 7’%“ L ?t&mmtﬂc W;g s ed @
,—]M LWLCL% S\ u2Lon O—f‘[gl_ Euzlcuﬂj_ ° ¥, le.) |
ﬂﬂs}\ g DH_F f/f G]E @18

o8



@ of 35

G OO [ TR R T W T BT T T e

(5 T gualt, cropams is  sssponsible tamp L
e ¥ T g
O.Ls chm,r,\ug ’IW C’L/l‘-gﬁ*‘l‘tﬂmu hﬂ Srﬁﬂ,{lm&m

Te Jow n dhame s sasnade
%if»"w\r wlg %«%

. m OA& : DMmJJug/ L ﬂsng _. bgd:

(j“r_) (—h\.ﬂ, rLogd, 2§ Loy nx.Jg PL J Ery)
%\;)? Ea&g focies rakjm odt -fdmk gjlr%
Sf%m k:




50f35 .

rs 20/ - - L T Tl s L

miss,-

" adila

gLo ok Fm e To L»?,L Volume ﬁ Fuszekage,

£ HM Piaﬁmréﬂ_

Me ke \annut 5 ﬁuowﬂe n i
]buno\c\ﬁﬂ.r 11 c‘lﬂwﬁr Lﬂ_jcufom um_fcmsu_&
'ﬂ Cu«jh ha f‘miiucbw %H c.dl'uJJ
The  makicsd e fwwq- i}t N cyg ity r‘eop

Mekioals  schudede ' ahoold g% gmz?
mw u‘iu@*}f‘@ﬂj‘

M of@mg, ?10 %5 mva\ueg,

- Tokmﬁalﬁat«wz

:‘? ‘nggw raufm\n\m

- L ﬂﬁﬁ e

3. P@wm&

b 3%& ocrd 1% |
S Sy e e

73@ Py v Locgl VT LS i
_C}mu_b_al \M \Kci;._t e YR An w rjﬁcr MorL.
&ﬂg/ mzut_ul - cmgL Con2u rn,n.f:)fas

Aam&wof aqi:wl%i ond. L”JL w@?
Cppaay

th 't'uﬂ F“‘Mj%lgx O%{‘La in

poous -

el - /Lal:!, o™



. 6 of 35

T DR TR SO

" adila miss

e (it cw.Lserl Tcg_gm \'Iw {2 in):ﬂ» mggl:\gi \:m om}\m\ﬁ .,Lm;.ro\.wi |
o ]7{ 0(ags -
& DMZ& [#U :J'hb ﬁ*gano& 5 MPF}\ALFLS O'u;:\u 1'\.@.:3(.-:1. %
L ’Fﬂ"}:e, _
s

e Fiby supese b ot ik o e prjed
* Baﬂlﬁ, ‘fil;ﬂc\i Ce &B\ o:i\. ?ﬁ&u e,xr\}ﬁm %waﬂcqé
’fuﬁaﬂm‘ﬁ ex [:m,ge,g-

Pkc\qan}(ﬁ,@ c:mcl. &Jo&m&agg O’f o@qjg Fw ouww/ag:

gswxm,émaw; | -
(D MM &ur&jﬂl% AZ %osccm;l D-(/.A\. Lﬂmca wﬂj&

_ .cd,ﬂ el 3%@‘}.
| (,gj /PME?‘ ("-DL’}. 0“"0\/ L . mohua_lg Caury L@; 08 S5 .
T T

Disadvordogs
Momaﬂ, ""tﬁ b .L‘ld\ﬁtﬂ, m,; rﬂgg c;q}imaﬂalb,

I€h N
s 4

(_r?). Maiads  esdd u?u.m.« S\OGC-E \g‘k “}Mﬁ bk

b
alzu\bc n'qu'j_ %‘, adns  Tee3 - 051/

@ Thy el b b guded od adid e

| W Mo Leded P wn e Tu&o}\me_ C»}P mm

dound’c mk’eku.k OLM\ C‘J’Jhm}l 'CDG‘-JR; i, & DL



7 of 35

ﬁalkﬁm;\‘.crgp,g w'tel» oLA a ol\éw:% g2 G'f ﬁa’b fra0 miewzik :
i e | ]
M@m

‘m& ’k\\a Auaslkfmnbgaj g£ m,% mew Cov. ﬂdmu
DﬂDAuQ%JTG-C}ﬂS -

o AN Ao cdvont “'ﬁmg[”mm}’

* T gﬂmn@k ou Lt
e oulable J}J
g he goﬁwg& (ZL?{/ Eﬁ‘ debivenss Jn: L

Mods o ek o
]; SN A%m gﬁm g.kmi? ok

3. th% C__Qm:e.v" 5 Cloehones ord T sscint, ) -
e o okmml?mi m:? : “"?)

@ j;cﬂaaal ﬂrg)-a-la malwaﬂ \ZE Jal *
) Recie debv
&&ﬂ_ ng) ) _mAm}c ohe F;.J;uibl: Lo - n‘;’l‘% Ock:

v i g '"&adlﬁ Tiss



8 of 35

adila miss, rs 20 /-~ T v

| of mwkaj,g
P

M szhaﬂ. X0 G rﬂ:a, i “u’ﬂ\\fﬂ{’: _)

o Mokivl abde awtg
i i\/{m MRS D’ML- iﬂztﬂﬂﬂ (:uf-.aunkn‘

o Mﬂm .E:.,jGEﬂQ, Jf_ . e t t 1. 5
Mzl ok N A
Tk T

® On neccdh b .' Lbn'w Jto Cﬂjb_i .
iy <
I S j%um ek muf

Onkierel - | |
y ‘)“3«3( e]f ek ,th ceakie,ads
he /Ir:‘ ko GU\Q!L Lnn 209 ol l’\,c« ) -
. C‘g ‘ g _ ““’Lk"‘g/ i mahum\_y

& Oven, Ve %am e Cc;rj}_;.j\ vl andh



. adila T

818720 7 T T L SR e

(4D mm b th Mnusecl ‘EWP[% mohmﬁ.g
QF'J w mel. r,)).«lu%g_ajﬁ |

5. Ti-&népnd(aion

CM mmwﬁ,g caad ok Sk shedd e \mn.g{wt
fe it fﬁ ougn o ,Jro efm)c ok
Aon o wall rf)n;k ﬁ &Muw Lo some
Corges M@tﬁﬂh E)NA& decteved. ok r:mj.?zal s
ﬁ \6 ' CO@&L Pla I)Q?d}_ﬁ% :Li;uﬂ G-l: z—x)%z,
b L;M 3 \Lm% Jé—t’“‘ E;g e s hooldl

— .

2y T:vm}c Ezd%mi 5 u-gcJJ{e, bwk _u:U.p.

TLltug e mét _A&g rezousces M some PLE}A-AQ@-& OMDL
e, DLE/JC such. oy mafb&aﬂ_ ’h-m Camul_

— "j;x{m&: _ \exre} Q’-Jﬂﬂt}j.al be
Cordral bad l)e?bbx Tcﬂ\%-xm Ejm‘tg mn&w& QAA

- Q t3 ..L,rpvwlt H‘Lﬁ/‘i g m tﬁttmea’- '

W o 2
| rb

£m&wm

5> Metd o {mm@%mtu ok

bosncs ank” osganishons | ke o L
jwk of elzks O raiken o Lo



10 of 35

s,'r.s 20 /-

adila

_ “:9(1:%»}(@?_ AE \L«g/ .Dmenab]g Jl'U Cam@.ﬁ[ ; ok a |

o § g el

’I.;@/g:m Car ‘DE ué\umglL b . s rp
?UMWn}C T.;}ng ng .u&uo{nt?n, F f Qi\ﬁ.’&; r\i

@; Lﬂiﬂgjiw a}wﬁg srdecchon wamg
Nl L?‘ .L‘n.ﬁumj@uﬁﬁ—

| - Tmr LoV oS C.U-gfamﬂi. S esiptce -

> Punils leerze ond. Fanspodalzn  Cconomies - b
F‘F odcsck L0 Cusemenk  Gud ans Fr:}.ﬁ?odt o Cosk  codl
be. ,LLa\.ur_g_A .,,16 J\dlC LEERY) LA LTI\?&

hﬂo[m Yo hoasd Commodidios  wn O‘OL“' _ﬂmn{, i
tecy, g.mL d,mdf La'%w e k*‘-c%;k 01 Gﬁ
Chon  dmate ey tmuk}tmwba.a w P ik 0 s

Deonand ¥ ond Ao Suppludias LopXbnig

M&gﬁ) X v S i
S ok M do e SRRUCH e mianbae,
:};%% m.cef)ka}g{g, L\!@R ﬂul(,' Cure fomess mui

— Hwtg,ﬁ Dﬁ,mgc an)c{%wm,

j:f\rm)tmq G-&a\, Heﬁ%ml.g
¢
v ABC ey

ﬁ]iér\iombam
°_\X€:Dc:mig,y;g




11 of 35 -

a miss: r

Frondions & uiveony:.

aT m.w;,C cm)c\c,_fm.ti Gljmcxrm
® T, smosh ?mclmimm ﬂ.ﬁw@mm}@

® ,T;:J O\a (1l up L2 <
¢ (Tt; ;”mbo{: o%mms}c i'tﬁk “30&5
: Tr J[l_ji D—fm-;\.agg GF\-A-M_
o P nek L N Reegeg
* To o W%E%? -

"E? wo‘t 3:
i&uﬂ‘ JGng o%e Sﬁd"“ Cmrw e o
g p
—> D‘%%’J: %A—LM Of CDA—EE@;EML
) p(umm C:ﬂcla,F'Ca,hor;h
e Ny

Numcﬂi{, Cai,F.&_g N&mLﬂj Y, U.u_al
- Maead cede: 3406512100

ok aujéc pepiasens —  clas d i) |
@‘5)( “’i’*‘“"b e ! '"”ML

(..lr
4,1‘“ CLg): pfmr&.a
~
sh A %Wﬂh OLM@




%12 of 35

pran RIbw o DD B B RN URFLOLS ST D B e
..a.alra,.m_lss_, rs-.ée_gf_m_n HEH G . :

L&rﬁﬁl LG L
1 : Dmr;m}@, S

\, Mc‘l};& : G T
[\-/{J.ﬁmj’ Foup ¢ H‘tx‘agm Eo“g

\7 . - ‘\/T%wﬁ 310'-&]0 g ng_g[caoagg.
CLM_& : - quﬁm.ucg

fﬂ{\‘!;\ammwcf co\%m;:\m:b ‘- B::’h» Mbu Onc\_ r)uwi:@lg QA
- } w

Nl el lor eqoprark cnd spune fmh &

q9¢c 8 6 & 0004



13 0f35.

| L
’ ?;1?;% ig/‘);ﬂ, {ﬁ -,-ﬂa—«bf_ﬁuaﬂ cro:L,F,Lc@}nm 3 osveg %& Hﬁmi
| (0 Propa L&ml{mm gf Ko LE% N Aapoat oty

o ﬁuﬂ-"\.ﬂ?_i ;

& Riodsy e of Loy doscugin of ik
(%) Moigﬂ Grc.ﬁw»\:,{. D‘WL Corleo

\
' YA el % g wn ,
@Jo\w@;m Abrlbi ehiles cnches, W

(5) (;ng accapk  and FLNIVS Dld:um
L M}DMZ?Q Agcowd. - b e FQJLL

@) HJ{?& ey mealxam:gal:en;- gf MEO'EGLS-

20 /-

| — 'Dem[a y "hx. Specchs cay .
f’*ﬂ F R ma}guq‘l_, — Chne ),
»“/LJL to Mg/ﬂ PMLJI ra-tloru ’PSj_O’wl G:Ei ’f"-ﬂ Grmpu.i:ﬂ. *ﬂm—kt?u



i;:-'14 of 35

gu‘l.;faﬁe, &o\éw}&r@k D‘\meAug on. e hﬂjmanwuj@ C{f’h\@

J[HHIJC ' |

> Condhmsing o wokosas = Th s o puslle & e
% &% okeuals ol os el 03 vk beds

- l%”“ %W,Jc supphazs  onlide

— Pﬂ-ﬂ- ' o Coro m)w'?rc. &kaf&m:& Cmcv\. -M,L‘, y m
i ol

—3 ’—.Emkﬂ

ke | -
T Gmf?«éﬁ Can TJ\C\E} an J.rﬂ,rD*}fDm}: Mle. T Oga.u_;m e :

AN el W
be Mg Fa{? A:g . Cm[hh—}\g‘ J

Towkorg  Cokeol. -

i

<J
"JDQ ase mx;uéng raecnd sz \fr:l\tm oy Qmmal: f/,f mcj:lma\
| 0r  Sumsousice 6N wwﬂ iclu&azi ,sz.z}o Moijgﬂj
- Ry 0cs ,  Lanes on OKB  tud Sr0S
ahe T::ﬁba\ i lg'{m gmi ch]t ohuah Aok >
s wﬁmo\ cndl ,xegplgim\ m_.m% b pracl ek
POWRS  guch Gg  QEONOMiC :./Uc 54(556 35 osdes. O rn w
Aheq P Lade PR A e a pV T \waL ARTCRNATN T Lv y

ouda e de - Tivedory anbicl  pekens prmas
ot admimetalon o”ﬁ @kuﬂbw ”DOLLLEE 5

frs20/- - :

miss

- adila




15 of 35

B T R L L oL ) T
Ll .____._-_:_a_d.lr;.-_m}ss:ﬁ.?.s.:zgdm_____.3‘_“ Lt N . et L B T_ .. . . R .. .

ord prosdins ok b acdes b iy ek
C/\Lierbx;@ r{_j wﬁ,@&cs‘g cﬂ}jfswl_

Y

U@mnkg L,SmcothLonA m\g&%]?r

(fD /E J”mcc:nmun. )ﬁ\e- T.ﬁa&uwlagn, me%.

iy To ]@M crtinoniied, ‘Y}ToorlchanfL @;F sovered _
& cdeds Do Me  soma C%sz“

T wodection. o7 parchsse
(¢) To o econany g? FDA F
() To é:oquu. log  due o Glﬂ_af\gﬂ e T-ﬁm , Eff/

) u'e.n}cié} Jams

(@ /E e A m %m Gans oftan,gf ods
U) /E:: Predk )M, kﬁb 3@& G"F% ’ O%ﬂ ‘IDT ﬂJueJnm

1)%‘0(.&.55 :

(1) /T; bedance  Mosous coks U:E AN gg 3%)1 os

0sdd - Cogk 24 Cosk Cmrl .Jm/cni‘ Wg
Cmi' > w(r) GJEL |

() To bobew e ke ad e/ opucan ok -
N OO ol ogunk b ot ek

() To mrnce o decdo Ak ssiahon,



16 of 35

:F;;tég cLQ¥cii?} Huxxm ?? caﬁiéﬁ\k

(D T ¢ P“A%*
(&) T c[? manc o
. | (5_'} \[DL_ (ﬁ i}w l:mﬁ_

B¢ Q/ng éf M\fﬂf‘l’.\lﬂﬁ-&{ (",m{llm\,
G/\gm Quit uelt, S f?‘ “og;eiuj.z
(D TP
@j Mrmwu Oi_zﬁ},ﬁi C‘ns_kélzj
(;) raulm Eﬁtc}w@ i ..:a € Lanom
(__) .e ma&lg o N 5{:::
| . (‘5_) Bt’m )“. m)ﬂa 6$ Q\!OJJ_;;H({, Zﬁ\j
. (9 Prowds o chek  paand he of ek ol

b Fodible ok CH(:EB/ ao{w@%
g rables e an. T CaX o '
BT oottt T o

s 20/ 7

adil

:Efmxﬂg (el Mohds

#WZ;Ev ) rovrkaing, e e A S
- Mi/ ‘5f - an oy J_LLQZ{Q boak éommt e



17 of 35

S adila miss, 20 e e e e Tl T e L LT

ARc - Bawed o %ﬂcuig 0.ccas

vep - Vil Gedld Y Dewable chomand. -
Ton - l:;} g_la@ CWJL N ma {’ﬂaum!ﬂbﬂm
HMI - Lﬁ , Medan  anat Lam rmq
YV - Olﬂ%ﬁ»«%gj M.GAE)(L&D. vy -
SDE, - o0 O\A)quuf aml Caag 4o chum
GOLF - GW%HWJLL; Oﬁ_akmm% Lﬂu.xﬂ ch ?uﬁ
F“?MWF& 8

HP/LL Hﬁk g TTQ&\‘:LAM G-ML .Lsm Fsucl

ABc Ilmlw
The wm Farskes LWM mwgla?

A 5. ek ’ wi
(?::Zm \Pa orl fcm g f (hi%ﬁ Komg &3%
o Y Tl L SR T
lém ng: uimad—m aj:ég Coruthd ! Jﬁ%

ULLam an  ABC- Sﬁ uave | e m(g %\[ow.a_w

O) Dot rmﬁwﬁg r_“g‘ﬂ‘;l, e m' mkmjﬂ

w\'%ﬁ eakindtid ng %mu Ddffhm . hwl
w mJJ be cm”\.a baw q{} (J,Ch% Elmw;_& Cang lhn
o e FWC}J[ el jw ”T’ )




"18 of 35

i R A
" adila miss, r:

ot oot o '
) ﬁnm Y otmbo %E %&M (%LM@L Cmmﬁg du%

() N congp Vodus cfP wde b %m& o5 ol
PSR \rfalm Ohe_ {i‘:rmfoébol, fo /ﬂ]{? btyj
Aol w?,{gz cuk o Tt Fﬁd“'}( Cork | os e cage

“"\DEL be - |
B e fﬂi‘*’“’k . ca}.l? &m’l e mm\:w@lé@

mﬁ% e M-W%LL 1 wﬁ?il&

DE; @m/hw Cummj_oltxfc, ’xm&cgk Ugog; \@JW_J&

By A cse 3 TLW ond pans on o e ob chik
wdenh[ ed T e  alosente % ;-.w,k leasx,f ]oa;
O»Cl) FD@'E C‘am)@malunﬁ o e }_]D |.:;:/ and. M
rexk '::-’«’-OZ on S0 0% Maﬂ%\ oy g ?mguo_
onda f‘ﬂ—i’eﬁ’ A‘}B 2nd C. bjﬁt e airk?uualg

6 CCos Clre. |
C) A to Qm)ow:aﬁ_ &Fiﬁoaaﬂ'\_ ﬂ cloes Mb

Ak J@ a}w& ;}/ "}? Veloee |

fﬂ § Lo b ”gﬂ walee, e djaa
”‘i %ﬁt \‘T«DDUJ: lo) of t}%cﬁ vah. T {ij

Pumbers ;A clas, ngg s S N [G/ qu'}

e r‘:J oo g aluik :fﬁZ o



‘19 0f35.

O & E‘/’[mgj,' : CQJ:gﬂ__ P'ﬂ]a'}:ila.h d-/ﬂh:' A

Su’;ﬁ,}a}g L'{f%cﬂ o ?EIDG ,Lc,-.ag Can ke &;Aﬂi . Z%K;sz

b cach % ¢ af nﬁmﬂgj Mo oma s oaiwm D <
L_ F F on **Wmi‘oﬂ

/'j[:xJ av ORe rmniﬁmﬂgl, beﬂc:{} i- O




20 of 35

" adila miss, 1820 f- ¢ v e T T R R e

beuhﬂbﬂ mh,@,

suloink

> Jonin lewl Aaft io oudorid o
-—3 BQLLKDJL@ S

2. :

sdoxad AL

w%@ﬂl
e A 07 3 Adale

@mbgﬁm

Dedee FJJQ)I’W_XEH

suppliing v
q‘; ol 4%[‘%;5

= Aatuzmt; ﬁ@gmam&

s B
N

£ 5 s

©
bl

T..h.z
?.

ol o
E”tz.;

s

tag

E

T
]

G H
5

° fo 5o

do Iz BD

0

fon

Pe#amta.ﬁb Béﬂt:-_- C% LRVEr) [iuj Uems



210f35.

Jovenbons 1l

" e {:mo 8 P .
mrodels a\pc;&J@L,]& Cf mfd:;\gm’l' D"'G'Jﬁ—/t-ﬁaﬂ wr:-\@,{ha_

2ed o mio&:;; . Lmrﬁ miﬁt thj ﬁdl Jy‘

“ oo, @M%FE} ki, Ao ij
Cost [f vLﬂVML}fﬁ %ﬁf puT) L:& c::rmf,m b
J Ty e K g %




;22 of 35

ﬂ O m,@ﬂ e @ V.3 ’}‘D Fuﬁewﬂe ( axwL
7w er (jgw_ kmejf\ 3 mo.tuaﬂ a:JC Tnce
Aviom - Orda, o J‘maQD f?wn/t:t_g 'T\ 0edpes
Clwuﬁ:i@ oo speid e Gl he |zeoe
@M t‘ﬁ FL&J& Tt t P 2N, ”l\ai_ ?ﬂ

ek ol N, %M e bk

01& J Mu& ArL MMOsE s v
3 fmﬂ b hold . £ng mggtimaﬁ 4 o
1 llc)ﬂx’)ﬂlef‘t ’M o L‘,g/ nggbﬂfih\ﬂ Tﬁ
A -Lh@u]r’l_ aﬂﬂf}umﬂﬂ @w "b\axz, [

2 P v
g
Y
ii:,
§
Cj%
Z’
5’
enl
3

" Tadilamiss;rs20/-

o = Oidiig Cab v Casegna Gk
/Tdb;j, A T g, + Caw (. &
/‘D\l D%)\ n"j‘:@tf;ﬂ oS0 C’“a?f’ot %D Otl'wldf Hre €600

'i"T‘JAE,, %

h -0 mif» %aﬂim
C = "Af (m.x," "P\ MJ:#M

1 - “Tventoc

ex gﬂdﬂﬁ_
H j fouk amo’wbg; Eqm}f /WuJ,G
Q- wwwtg mmmfﬁ



123 of 35.

L Dl s e O jo iR e e T B

”T]\‘E ‘PE:J qum}:xﬁ { ols‘\m f\mc@ﬂ, mo(,lld.[% D

| ~.-_F‘:' Lal ost
w1

Gst o B

Owdery Qwﬂﬂl‘ﬁ

Tbad  cost curve  tm E08 Model

q@aﬁwwi’im% Hermand.
dr ok :
re \f AP NeAl D i mm%
;&& wogestod wl)

CJr@L jku:k e %mﬂ_

Ohdes  cosk “
Pr g = Neoks ] o N
Y R iﬁ i
@;_ol.mfg/ Cock f)?_i = AXQ

C“W w&rﬂgmﬂ_ ou,t% %Z&%M#
pmm Cor F{egm = Cx'j_““;(@ ) ﬂi@
cohes * 2

H= cxp



24 of 35

€00 = | 9% Odecod x Poud.
f-‘;\,b,\}jmg, Cﬂﬁﬂm f‘gs_i:._

€oe = f&—xﬁ

TxC -

-Sﬁi‘m i (Jﬁw_ tnl?guu’a:t&\s /}\-ﬂi}: ORe. Cltgﬂ %am_ )'\ﬂ C;‘_LDVE,

Q}{mem O3 ¥

o e e e desond o e e
chci | Pt gt s e Lo e

s, fs20 /-

- adila

@) /—h\f role X Ve ’h\, -‘«b’m ‘H’\e Sort ‘h\:a_
@J_A_M_ ;;l m ? Q‘Mﬁl

() e e c , cock ’b\q . 45 o
R



250f 357

/D:Jj ot:\fctﬁn cf €oa s boud on g pgmbe cﬁ wabonlr

(1) Dernond Ak inich, ‘

La:b ru.zit Cm.al Cnn:l‘nﬂou& Q_J:m Ceruia,\f
@} /_hua [:)"ﬁ:'l:ft,fl C:m;%nuﬂg ,Lné%ﬂt;l:d
(3 N, (oids oz dJ an '

hege opuly bu;ﬁggw Pl et
(4 @ef]cwhm& BN ««n{d:oani—an.em C’"ﬁe «.»;JI;LL O 2chey.

T ..@J—r{-'ll’.-UCal. ,
D’ ‘EJJM&‘A) OL&Q}Q o} One _&ng OB  foon o ']t\_;
8 2 Al de one bims n
£ (5) T hae osi o Lhagh mﬁ%ﬂ%iim
2 (4 The c{ Asconls  apy pl avedable

(_) R yble. o3 ' y '

/1:;& a!owa Msmr:jaoﬂg Filoan ’I\a:i: ’f\w < A UR_JC
o jlf{o{hd: Pe A, ‘3” ;:;L 'f?;
y ? Lo p; ‘]’ SU«JL el Ahm, c‘a_th Casy

Cosd _
_— ampﬁi? Lo wm @u‘j’?

nde hold gﬂ,ﬁ[

“1n cose 'f\L lead. 8 v |
o gk« Lwﬁg@hﬂ»}mk K Wﬁ.@l
.l—efl Ak 25 ?-%Fefj;l wll deecd,  hy nﬂé%,lg

{m Keeps &m&wiw%w$%¢ck_
h

GL w ] ngﬂ Dﬂeﬂﬁ On,



26 of 35

chiv cble b bl oo by s Lk Aol
%%ma M@MM‘T :::m.:l cheddd be nad

C&) ngil,y_ Fuml’, = [}manci oy Magg pes 'Peu@f‘;/ X L‘l‘“l

.{_\

"‘193 Tvnm'caﬁ M == Oi}_’l_a Graal:
ok

(&) ’TLW& wEnfml:&zt/_—: rDaag n \5in K I:V”ng

() The hador de doad Ye s he more codl bo

| Y Jlj:a : Dlﬂcl. Vaes  Nex2a. ’j;: é[a;mﬁ) f’h‘i
Q tﬁ—tack, Vorles  odu he zw oot cf_ﬁ

: - DU &D.Q, o 03 P.r;‘hdiﬁ,gl?

j;; ax@wﬁt uﬂg leod tw l@l«om Lo,

%J:g, {4,

f%v ok
GU*M' Be w;lwzul _ ﬁsz& /ﬁ C

€& 34'. mtnx)ccun;t,{ A OLZrnafu;L

OL@mcmai. AZ NeRA  (in Luml:"hu
2&” JL e ;'h‘-& OLﬂﬂm,er s O wmg
CIM\ cmwta.&o[ Ol_ﬂ/\,v_g_,twb T #\g I {Dnjtﬁ

@K?M 0s g,m hedoo
Qﬂoi_&u Pﬁm)f Dm}( LO_ML tﬁm + Cz X ol X

AR TRCEEE R "adlra"rﬁl'SS,ﬁTS'ZO- f'—' ATt L, : | . 5 .




27 of 35

(e ¥ s Mo andad  nowdl aidk %w- (ifv‘m
cesuize Ve I oden o wﬁe Vale 7, e
g r‘mmao. OL‘—d.tq_AL:)u.l:a\, ‘IB.H& r«uwélul ‘ /D\a -J—-E-E&.F‘L‘E‘L
‘aucﬁ 4 The \’Jm\)ab% dj havu, rfw-bua_ﬂ/ AL it}c!;
Lohen Ol\@mw\_fl cif i T opsaall. gtoss An

Con el F—m'. .

\/ML@ @FZ 13& D{‘@wﬂl— SAUA L Co le\:cl.a
Yovia o) %0,/ qaz %—Z qa’Z %Z I, %Z

< .49 L4l 136 (45 195 905 9.3

rs 20 /-

miss;

. adila



28 of 35

Voo Conde ,.L_g C@m %&
i':{%} z m?;mn_b oﬁ ﬂy@

7 — -\_S'\'C* g[lmm- ’

Concliadin <ol 5o e of e i )|
O;F’\\ua wedd . e coneliidin GFJ!D'Hf;i Ta‘gﬁ?%\é’“%%/

ConaFoucon. vwal  hous o 1 - ko e
mmqﬁ koo vﬂmgy weds "Lf’dﬁ;xiiww
dobs ool Wodcas K cnguds, el g

-

' OWJ: Concorn EA"‘M& Corna g, , ' '
dneosed  cql |

2l - =T and. ddag b ool
| W 0L Oven %tg,/{,&tgg - Caﬂﬁﬁuﬁl -3 ey %LFQ?:G%%
e gudétg omd. headdh | Ll@gas:\:wa\uéi r MPM ®
g 8 o | ’
% ) GLvIs-eng on he C’mw«lbai:oa ond. Mﬁm :; fxﬁii:j\

:
1

£

8



"""*"""""ﬁcfl'la'mISS,"'I"S‘Q‘G'/'-' L s e T :

...............

T ﬁw‘ﬂ‘fmﬂ LIS cté‘ e mbmg
O’Cﬂs"ﬂ{l& otiﬂ Dwzg,dq oroickins  andl oo e

" a{’“&‘“}g Dﬂvhﬁw
L\E ” bl F““f*‘m ol

%bwm GM%@
I}utgm:\ mm‘rum uﬁ }LQMGC{L@JA
mgxm&l

VOS2t aud Q.swtggru Sam Ci _ eJIL,

L nm an
Gf Com}qm ow "‘”Lbfmuu@y



30 of 35

(.. L b
(,{:) rﬂj'te’mw’& ’J?l@n Jg-?‘L Pgre b ody wLocdodn Y -‘u’wl:lm

Lacjz ’b\mm E’IM 13—6’ J_Q,,m,b -LQI!.« a% e
| '. : ﬁaff ﬂﬁﬂahb g% {:’\,Eii.ﬂ?lﬁeﬁ Se e in
b% 2o mﬂk %ﬂ Lru:!u‘ug, Du:uotmb M.L;l_ d:r‘f'm_

o a%&g ﬁmﬁm e o mmm

i o ik Lo
vt F‘*fﬂ% i H%fﬂi@ o (75 “J
cedd  Undide o ek f 3 P AL s“

ok guililic i an WF‘-’-M &L&ﬁifl

ﬁé.O/_' e

© “adila miss. Ts

on ConaFen Jan. X -

IS (}ﬂ ﬂmnc%
ﬂoﬁ "huz [RR7-Et T’m Code. E{ ch’hai i Liall\:m
Q‘T;'*fmwl: ) ﬁ? @Ldo3eness Jﬁmm P {I Fjgli
r-’“" - G:wlu J‘ﬁ%&lﬁj 1% 5 cxae.mkm}: &QFG,E)DSL

F\ - oy |
krowa UJos c:u,aolm}; Fﬁ{ ?‘1 %ﬁ%m(a)&o
(D) To eddewe Ao heman J“J@ Sﬂcdgz,i -
L”v_) "ro Rasser,
cooeas e ERTM cjﬂf e r%’“‘"”k M&m 4

@/T; uium ’h\¢ 'kn@ LJ.LJT Ogr.u.'fb Q-f-lm’ﬁ!\e.n,l_“
Q,u{) "T{; M_%}m& & aﬁu_l: 'Lm

quignek anl popedss | TR



.31 0f 35

@)A’T‘; Coﬁhs\ e E’KFBMEE on. combmons c%

Gra_@a,t;m GjF och. C@% Corv . ATI %t%aeh:m

Fﬁ’ammme lheuld Le ledc]ﬂtzi FO,%“ sak 4o ffmimjaa

ﬁzjm tk o3 exmml:;ral, S Mﬁ ol
3 ; nh&ﬂﬂ”\?{ & th_ Olwabm J@ Sy

hoswds  ad ) |
e h



32 0f 35

AL Degonug , 2 mtz.uchu "L-Eé'ﬂ ,: S‘U_/%E Cuce,lq
ols Neettsog jiéjjmkl MQ:; e O\«s[o[ T1 s
Q"‘)%M ’hum,.g 5[ M‘Jﬁaﬁ ﬁ GL«'U:L
g & decckin  and Yion,
Thee Dedd b O o
G o F fmjm k%\l tai o me,J:



330f35

Cmi)jm -ﬁ}\“UWL he. mﬁ-ﬁlﬁ ﬂwﬂm Uﬁ P{me ‘l‘o

ffo.mﬂe, ‘I'u;a&m oS % Camjﬂ EOVLRD nuzn)l:

- )bw el @Liucaﬂ , e
E Saduahd ol cnd.  pseyehol EJQ
! % Dum-rﬁ 5 Ptau ad E)y e CrLt'Lo{k@D' “452
pexsorn

f%aL Ba%%ﬁ F%m@tf\ﬂg &L@Jw,h@ ahodd ho O_?mgﬁ
_. nehividies ﬂm&wimm ] b E"”F[@g’“*
R N T o
if%m L iy AL
% '}\Q \311:3;& mj EEF Wa% ok and CmoUwi

mr:a rmdAJg mjﬂt Ole“

j:E‘ ::;M shodd he fﬁww j’d: b Lﬂa_—tw%

_ @ C&m Whgw ane J@%W”_h@m o o



i34 of 35

5 Jor e F I LT o BT R S

.C\za&} Q@né@u&t,m gﬁmfm

- reCommend ok, BISC 8
2todoads o)

. /hu 7

QLJ On OO nwr&’ m)G:r LMMQ oY Jupeis ﬂmg F@Limﬁ

() On. .- mb conl3p Jrosg
(v e fﬂlﬂ ol A %ﬁm/ Moadias i

coonid ok, and
L) A}gx&mm mam%}w[m tm

Gy, Monal

. “‘?‘“‘“‘“"\ b pope o
regis 0%3 cuichy mmmmc?

and,
wm A, \aq Qm GE:“JS iT

e AHean Or}) Ee CLT ibn,cj.cm;lf_
Dﬁét relevonk andnds . ok e,



350f35 wmane .

4. Local?cﬁ' 5 -’“Q“J( a’”‘"’ﬂ‘ en SIFLV:
Lok iﬂ%‘? qeg oregeney el
o. g | MTEM/M
- Q% J(ﬂbmmma, OleJpsered) amt Fommto&
1a- Hﬂflo.ki wlfLFucﬂk\trﬂ cm;;L ?-J-Ek D.wea‘.amm}:'
13 P@Lﬁmﬁaﬂ Fﬂ}}cmh‘on mﬂ\i' P
wpment (Phe)
U Cromomalon %JZ
15 Tlm Pu«w\mm ek Pmtﬁﬁtai

oc;'é@'-
i £ AL
s
s 2 O
:
&
B
=
3
7
L
5
&

a3 Tm@s i | 3% o publs mouls
R4 pmq Kioa op Cory - mamd ' jj i
6 SUE e e



. o > gnificantly, The ion i i
o day 15 very mg&.m size and complex in nature. In Civil Engin:egng pm;::cr::umu:ﬁ:nwglr:?buii Lt:
o ye executed. For the execution of these Wworks skilled and unskilled labour along with machines and
. onts are employed. With the introduction of machines f

: o j Y or increasing the output of the work,
herof accidents a]sg Is increasing. It is a hard fact that where the safety cids, mitf:mf sl:ar::. Any wﬂd:
with out accidents results economical. No body wants to be jured, but it happens so sudden

ju on¢ can not help. On the one ham:l‘ accidents cause injury to the worker and agony to his family and on
' olher hand, they cause mental tension and financial burden to the owner.

Trough the social concern of the safety of construction workers and their protection against injury is
g evident since long, but so far no tangible results have been observed. The survey of occupational

sy and illness incidence carried out in 1982 shows that upto 14.5% workers suffer from these injuries.
T break up of occupational injury in different industries is shown in Table 18.1.

i Table 18.1. Occupational injury rate

5. Ne. Indusiry % of total injury

l. Finance, Insurance elc. 20

2 Services 49

3 Whole sale and retail trade 7.2

4. Agriculture, forestry 17
; 5. Transponation utilities 8.5
r' 6. Manufacturing 10.2
! 7 ini 10.5
t . Mining

& Construction 14.5

'Y DEFINITION OF ACCIDENT

r..t"ﬂplm and unexpected occurrence which upsets the planned sequence of events and actions,
i

‘ i t is known as
e the loss of production, injury Lo the person and damage (o plants and equipment 15

"3-1111'0
; RTANCE OF SAFETY
lg::fi the construction industry is labour oriented. It employees the largest lnhourd fmlzlg
\ Til! illjury raie is found about 10.0 to 14.5% of all the uccupauunal m:.lurfﬂfm Iakj‘t

; ©0st of accident is very expensive. The economic cost is not the only criteria for taking safety

"N
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safety considerations arc as follows: '
measures. Actually the reasons f:w nuﬁ"::l'iﬂp and agony undergone by the injureg

; anitarian reasons. & _Thus accidents should be Fang .
mm'::llhﬂ‘i is difficult to quantify in economic terms Preventeg nhm:: Ny 1

‘”“'i,m" reasons. The accidents h

irect cost includes. -
D“Ta) Medical expenses for the anju'rad
(b) Compensation amount to the injured
s“ *
E:g lc‘;ﬂlin:unad in replacement of equipment and damaged materials etc.
Indirect Costs. These costs include:

(a) Slow down in progress of work
(b) Productive time lost by the injured worker and fallow workers

(¢) Decrease in productivity due to moral der.:n:las: after injury
(d) Over time payment to make up the loss of time

(¢) Loss of confidence by the client etc.

(f) Loss of administrative work due to accident.

3. Organisational image. Good safety measure record bmslsf th_: morals of the Workers rec.t
higher productivity and better loyalty of the workers to the organisation. Good safety ’“*ﬂEUr:;m,:?""
h.

enhance the public image of the organisation. .

4. Laws and Regulation. The employer has to adhere to the laws and regulations 1ajg down b
Government for the safety of the employees. The violation of these laws and regulation wi]] altract :E

ment to the employer.

18.4. CAUSES OF ACCIDENTS |
In construction industry there are many causes of accidents. Broadly the causes of ﬂncidmtsml]l{
classified as follows: f

74

ave their own costs, which include direct o ﬂn\‘:

\

-

——

A --—_-u:-'i'-i. e

—

A. Physical causes B. Physiological causes

C. Phychological causes t
A. Physzical causes

Under the head physical causes following factors may be grouped:

L R:Ian:ng to machines 2, Relating to tools

3. Relating to materials 4. Relating to uniform

:. :I;Jating to environment 6. Fixing unsuitable time table etc.
. (ﬂm f‘:l:tliupg to machines, Ulldl'.l" this head following causes may be classified: J
it n:l ng space for the machines may be inadequate. Due to obstruction free o™
and material is not possible, which may cause accidents.

(6) The machines not being Iy ol :
' d
(¢) Unsuitable machines bcinpg'“mp‘“!’fgracu; jg; adjusted

(d) The machines not being properly guarded

Scanned with CamScanner
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o handle of the tool may be 100
(d) 1130'5 used may be unsuitable for t;:';:bnr loose

é:l# relating to materials,
3 terials used may be poisonous and da

@) roper precautions taken bitum
Explosives, petroleum products and brittle m

Us as acids and some salts eic.
:nntmuumofuuuufmdmuwﬁunmdm

aterials being handled carelessly.

relating to uniform Ing sewer etc. which emit foul gases.
uses ;

(@) The uniform may be_ loose
(b) The shoes may be slippery and loose
(¢) No protective device being used while workin
(d) The sleeves of shirt being with out buttons
5, Causes relating to environment
(a) Poor lighting arrangement at the site of work
(b) Poor ventilaﬂqn and unhygienic conditions at the site of work
(¢) Uninsulated wires left carclessly
d) Loose electric cables
(e) Obstacles in the working area
(f) Floor being Slﬂﬂpl:)f
(g) Building used being unsafe
(h) Use of unsuitable i.e. weak or short ladder
(f) External disturbances as noise
(j) Loose disciplinc among workers

}, Physiological causes . _
This factor relates to the health conditions of the workers. Accidents due to this factor are grouped as

follows: | |
J i i ally for the workers handling
iehr. This a very important factor for every worker, especiz
‘ ;Mr; iutumobiles and cranes etc. If a driver can m::‘:n see an vehicle or obstacle ahead clearly
' [} [l TRl L - . [l L
especially in poor visibility conditions will result in acci o .
' (b) Ovp: w{k. f:md worker due to over time, loses control over his limbs easily and may meet

g on welding job

| " i meel

' c) ;’n:;r :mlrh A worker due to poor health may not control his load of work and may an
sccident. hard of hearing along

| (®) Old age. Generally in old age eye sight hecu;n::m%o:;ma:i;s ﬁ:} one becomes |

5 with poor general health, These factors cn_tusbs et - o

" {¢) Intoxication. One loses control over his Jim prone under hence
v - ' is more prone to accidents.

| () Physical handicapness. A physical handicap person !

3 ; : wdtnmmlcnndiﬁunufawmﬂﬂ

l u‘llkr this head, the factors causing accidents arc .I'Elﬂ. and one loses control over his mind and
i'; (a) ::m; tansion a,:lin worry. Under men Wiy L
1E] m ¥ '_. . :
l’. [[i'} &wdamllnmme. An emotional P"“’“ﬂif’ismﬁ?:] ﬁﬁ? Pfﬂl’};‘ thinking, the chances of
%) Impulsiveness, When a person 8cts U .
cidents are more.
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(e) ;‘,:!m_ Many a times over confidence results in accidents. \5
m(hdammhmhssmhrh:smtch:murnmcﬁnganidcmmt ¢
(g) Fear. Undex fear also one loses control over his limbs quickly. %h‘\
185, OBJECTIVES OF ACCIDENT PREVENTION l
The main tii:'p.’.ﬁ“: of Elcvmﬁnn of accidents is to save human lives, “q“ipﬂ'tm, D ;
Accident prevention results in: m‘h‘ :
1. Saving of human lives. &
2. Prevention of temporary or permanent injury (o workers |
3. Prevention of damages to plants and equipment, and loss of materials, -
4. Saving in the cost of compensation lo workers. ‘
5. Saving in loss of time due 1o injury.

18.6. CLASSIFICATION OF ACCIDENTS IN CONSTRUCTION INDUSTRY

The accidents in construction industry may be classified as follows:
1. According to the cause of occurrence
2. According to the nature of injury sustained as

[
¥

(@) Temporary disablement (b) Partial disablement :
(¢) Total disablement (d) Death !
-3. According to the severity of injury as
(a) Minor accident (b) Major accident (€) Actident hazay
18.7. SAFETY MEASURES
During the construction of a project, safety is also influenced to a great extent by the decisions e

during the planning and design processes. Some designs or construction
. ‘ plans are inheren difficgh x
dangerous o implement, where as others may considerably reduce the possibility of mdml:sy For o
t:BI:r d:;un!:m of traffic from construction zones can greatly reduce the possibility of accid:ﬂtalmnih
design decisions, safety largely depends upon the education and training of workers, vigilancest!

cooperation during construction. o
Choice of proper technology, and machines can al

4 : Y, s0 reduce the chanc i
Proper dnfne of materials also influence the safety of construction. ki e
on m?m"“g;;:;g:;_“;m?:m@m f15_‘1"'3'l"-"51' Pmcedurc:i and hazards has been found to have 2 impe
mnvidmmmﬂrmoﬁvaﬁun o on of the large costs involved in construction injuries and il

1. Excavation
3. Hot bitumen work 2, Scaﬂ'ul.d_ing, ladders and form work
5. Drilling and blasting works 4 Demolition works
1. Safety measures in excavation work
In the construction of ' i
of Civil Engineering woris such as buildings, dams, bridges etc- “‘ﬂmms::

etc. is one of the 'Mponant activities, during excavation operations r
g messi”
e basic principles of safe) |
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artin excavation work, complete . _
F]{ﬂ peAor” mfm. gas lines, electric camumf on of under ground structures such as water

rurc the safety 10 the workers and the pubjic 1 ety Mmeasures should be adop-

" :h: :;Er ¢ palnsand soumsest Proper protection against slides and caving in during
" shmﬂ: bﬂdﬂﬁkﬁrﬁ:w?hﬁ;ﬂi where there is danger of falling stones etc
( watch and su ion shou kept on new i obs i
» c riSkmm ) . workers, while engaged on jobs involv-
to be mkr_n while working with machines:
{ﬂfﬂ” on industry to increase the productivity, the use of machines and equipment is increasing

is ce it is very important to take necessary precautions while usin hi ipment.
e di!I' Hen tions should be adopted while working with machines. i A

r selection of machinery. The excavating machinery should be selected properl

@ Pmptding upon the size of project and nature of soil to be excavated.

(i) Upkeep of the ma_chiner}'. The servicing and over hauling of the machinery should be carried out
regularly by qualified persons. The maintenance and up keep of the machinery should be carried
out regularly and the machines should be kept upto date.

(i) Operation of machinery. For operating the machines only qualified persons should be appointed.
Un qualified or unauthorized persons should never be allowed to handle the machinery as they
are bound to have an accident.

(i) Mentally and physically fit persons only be allowed to work on machinery.

(v) Faulty machines should not be pressed in operation.

(v) Dangerous parts of the machines such as chain drive, belts etc. should be provided with proper
COVET,

(wi) While running the engine, replacement of oil, lubrication, or repair work should not be under
taken.

(vif) While starting the machine, the operator should give a working signal and no body should be
allowed to stand under the boom or raised part of the machine. Machine should not be left
nunning,

(i) After stopping a movable machinery, its driving wheels should be bracked.

(+) One should not jump into or from a moving vehicle or equipment.

{’f'] While working in night, proper lighting arrangements must bc ensured. o

i) Work should not be executed partially by machines and partially by manual labour as it is likely

o 10 meet an accident.

Shoring and timbering of excavated trenches:
) Vertical cut trenches. In medium soils the trenches morc than 1.5 m deep should be HT::E
and timbered, In case of hard soils, timbering is necessary if the depth of cutting ex
more than 2,0 m. Sheathing is placed against the sides of the trench with planks held vertically.
(i In loose soils the sheathing is firmly embedded into the bottom of the trench. ; o e
93¢ boulders, lumps of earth etc. should be removed, so that they may not ro down
h and injure the workers. -
L Pwﬁlcavm material should be removed away back ward from the ﬂflsﬂ of the “F““hﬁ ﬂ]i:tisﬁ
} m or more. Actually the gxca\ratsd material should be I'ﬂmﬂﬁ'l:d to a distant plﬂl:ﬂ

l Pacticable then buafds should be provided to prevent the rolling down of the soil into the

- ——
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wruction should also be kept away from the g Ty
ench. Tools used in cons g8 of u‘”

similar reasons. be driven close to the edges of the ey ;

. d not be allowed 10 | trench, A

@ ::ﬁ:xds:rll in:lu the trucks, care should be taken that loose soil does not muwhih e
o b%”ﬁ“

ﬂ'ﬂm“- d f ff- i I 1
should be non slippery and of sufficient wj
02 The peel w404 T:dbgznrg:;:ds with cleats to ensure safe walking, ah, Pil'-tth;

ways shou : ‘
(vi) f:n:;m: passcs near the wenches, strong fencing should be provided 1o prey

1o the trenches. To ensure safety of pedestrians and v, LB |
m‘iig;ms::ﬂ:ﬂﬁﬂﬁhm sufficiently. At both ends of the area under gmh:?u“unﬂ?hwg ,
should be provided. Warning signals should also be le'. g k!

(vii) Bersons required to work under deep trenches or at high altitudes, safety ropes e
their safety belts, so that they could be helped at the time of need. A single workg, . ImE‘ WJ
be allowed to work in a trench alone, . id'bq,

(viii) It should also be ensured that no harmful gases are present,in the trenches, If

then appropriate mechanical ventilation should be provided to protect the |ife ufﬂw:nmt.?

2. Scaffolding |
(i) It is required for all types of structures constructed above ground level and maintey
works. The type of scaffolding to be used depends upon the nature of the work ang
(if) The vertical standards should be embedded into the ground sufficiently deep, so
withstand the loads coming on them. On pucca floors and streets these standards
into the empty tar drums and packed with stones and bricks etc,
(iii) Various stages of construction may be erected at convenient heights.
(iv) While connecting ledgers to standards and putlogs to ledgers, lashing should be dope
The rope used should be thick and stout. e,
(v) The si:-.Is of different members should be properly designed according to the loag d:u!
supposed to carry. .
(vi) To safeguard against over turning, inclined rakers are provided and lashed at the junctions ¢
. standards ?nd ledgers at appropriate height and embedded into the ground at the bottom,
(vii) The boarding over which t!lc_masun sits, should be of sufficient width and strength 1o tkeg
 the load of workers and building materials needed for immediate use. Proper guide rails sho
. ! be pmwded so that mason and workers may not fall.
(:{u; :Ib ?::;d the risk of its sliding, the putlog should be inserted sufficiently deep in the wall
&) No body should be allowed to stand below the scaffolding, as stones or bricks may fallé%
Aﬁ:}m the scaffolding and injure the person standing below. i
. . i
() As-the sc:ﬂhid‘“_ﬂs are not designed to carry large quantity of building materials, only s84
i qunnutyu;: materials should be put on the scaffolding,
#) When the work is over, the scaffolding should be dj it
~ smantled step by step from upper 5
members should be stacked on the hard ground. They should not be stacked against wall. P

will avoid sagging and warping of i hould
exposed to direct sun ray? g of the members. To avoid crack development they §

(xii) Before using scaffolding members . iested
: second time and subsequently, they should b
strength. Wooden members should be free from wet and z:ycqmt. B

L] . ﬁ
not obstruct istoyred buildi o erred 88
traffic at the ground Ir.wn]s, buildings needle scaffolding is pref |

i
it

"

its sim&
that they g
My be ply!

F

=
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M
’y‘" orker should not be allowed 1o lit fire neqr the scaffolding,

b‘l

()
9 1 any construction activity, ladders congti ‘
j_l-w G"."""m. If proper attention is not paid to thi:‘;':;t:::“-‘ilﬂnu of the essential part of constructi
oquiP™ of accidents. The accidents may occur due » I may result in many accidents

re 10 secure prop::ﬂjf _ladd:r at top or bottom
ding orf descending improperly ¢t bofh places
(i s""‘ mmﬂwﬂﬂ? failure of the ladder itself
[ﬁfi Unsafe conditions of placing the ladder
(iv ing load carclessly while ascending or d i
g camyl gn B £ escending.

}{ﬂ Al ladders should be designed for the loads they are intended to carry.

'~ aide rails for metal ladders should be of sufficient B ) .
B |st:n}' not develop into them. ET08S- section so that excessive deflection
. ladders, the rungs should be fixed 4 . . )
i) In bamboo Xed to the rails with spikes of
( strength. In other types cu_f wooden ladders, the use of spikes or nails should m fsn and
() To avoid danger of slipping, safety shoes should be used.
(/) Bullt-up ladders l
7 In case of built-up ladders all surfaces of the ladder should be planed free fro ,
O e edges of band rails should be bevelled. P m spliniees, and

(if) The rungs should be spaced uniformly and should not be spaced more than 30 cms apart. They
should be recessed at least 12mm into the rails.

(iif) Ladders used for heavy work, should not be more than 6 m long, where as for light work, the

length may be upto 8 m.
(¢) Portable ladders

(i) The over all length of stock ladders should not be more than 10 m. The minimum internal width
of ladders should be 29 cms for ladders upto 3 m length. For longer ladders this width may be
increased by 6 mm for every additional length of 0.3 m.

(ii) In case of metal, ladders, rungs must be made of steel pipe or solid round steel rods or angle
sections, securely fastened to the side rails by bolting, riveting or welding. The metal treads
should be flanged downwards not less than 50 mm at each end and secured to each side rail by
two bolts or rivets. Dimension of the ladder should be adopted as per IS specifications.

) Use of ladders
L. Portable ladder. While using portable ladder following points should be kept in mind.

) Before use all ladders should be tested for the designed load. The ladder should be strong and
rigid., .

(@) ;;fectiv: ladder with missing rung, should never be used. Efforts should be made 1o repair it

... Promptly,
i) The splicing of ladder should be avoided.

(e

H i the leading to lending should be extended at least one metre above the landing and secured
Upper end properly. .
" dders should not be supported against window panes, sashes, or other unsafe or yiclding

5. They should also not be placed infront of door opening towards it. When the ladders are

)y public walk ways, sitable barricades should be provided.

ih'r&i;‘:lillﬂ ladder, one should not lean sideways more then 30 cms. It is safe

h

rlmgletﬂ)'lﬂllﬂd
ladder to the new place.
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284 | CONSTRUCTION MANAGEMENT, MACHINEgy AN

b a
' i ending, the user should face the ladder. He sho AQ‘{;“
o rﬂ:ﬁm?:itglﬂgciﬁi:mdsof the bi;unfs m:ld_ not ir:I the mid:;lc, | Uld uge hig
' ing, a ladder should be placed in such a way thay j;
. Hﬂ:i:t;;lﬂzlg:e with the ground i.e. the distance between the v
lower and of the ladder should not be more than one fourth of (he length of el
should be secured at the bottom properly. o | % |Mz
(ix) Metal ladder should not be used around clectric circuit or equipmen;s.
(x) Extension ladders should be used up 10 m length. To ensure
of the section, locks and guides should be checked properly.

(xi) The diameter of rope ladder should not be less than 25 mm and Wooden step shoulg
than 38 mm thick. 0t by

() Inspection and storage of ladder

(i) If the ladder damaged or dropped while in use, it should be inspected carefy
(é) For damage or deterioration, wooden ladders should be insgcctcd al least o
(iii) The metal ladders should be inspected at least on arts shoulg e .

for structural failure and corrosion elc. By

(iv) The wooden ladders should be treated with a clear preservative such as varjgy
(v) The ladders should be stored in covered space, where they may not be affected by dj
rays, or rain. To avoid sagging in storage they should be supported adequately, hat
2. C. Form work

(#) Form work may be either of stee] or timber. In case of timber form work, i

be of coarse grained, so that nails may be driven casily with out causing damage to the gy
Timber should be free from knots and other defects.

(i) The section of timber should be such that may be capable to bear the pressure of green concreg
The weight of green concrete may be taken as 2400 kg/m’.

(iif) To make the timber form work water resistant, it should be provided G, sheet lining, Th
provision of sheet lining prevents the loss of water from the concrete and provides smood
surface to it.

(év) The construction of form work should be such that it can be dismantled or removed easily, win
out causing any harm to the conc

rete or form work it self, as it has to be used a number of time
on future works,

(v) To provide smooth surface to concrete and to avoid damage to it as well as form work, e
interior surface of form work s

: hould be given a thin coating of either grease, oil or such ot
material. To allow sags in beams the form work should be given a camber of 1 in 5.

ly.

nee a m
ce in three months, Allp Onth.

Precautions to avoid shrinkage, bending and warping under loads
To avoid bending, warping and shrinkage under loads following precautions may be adopted:
(®) Partially seasoned timber should be used for form work, If dry timber is used for form
allowance for bulging, and shrinking should be provided while preparing the surface. "
(i) Now a days for shuttering, water proof plywood is used, Plywood should conform t;::[
;mh‘::ldm::l Smlsi:l durable under alternate wetting and drying conditions. Its su d

ly strong to take the load of concrete and impact during the place
concrete and compaction,

_ g 508!
(i) To ensure economy, the sizes of members of (he form work should be Sﬂnd“dm?’ﬂ: s
could be used again and again, The design of structure and form work should be
taneously,
A
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’ I provide fﬂf‘;igﬁ:[ the time of removing and reusing of the form work, the use of clamps and
" I - pm ) [l o
" e form work is to be used for a number of times, it should be removed very carefully with
{-,r}.l“ .gusing a0Y damage. It should be stacked in such a way that there is maximum circulation
cmiwir The stacking should be done in such a way that bending, warping and cracks etc. are not
of .,wllapﬁd in members. Members should not be kept inclined against walls, as this will cause
g;:ﬂiﬂ g in them. Wet members should not be exposed to hot sun.

orised persons or stray cattles should not be allowed near the form work as any damage
() U“;:;d;gnﬂ work may prove dangerous. i
e rcinforcement cage should not be laid in position with a jerk, but should be placed gently.
;']-.'{ﬂ ete in the form work should not be thrown from a height of more than 1 m as it will
pritl) jamage the form work, displace the reinforcement from its position. It may also cause
sﬁgrcg‘aﬁm in concrete.
) Before the reuse of form work, its members should be checked carefully. Damaged members
(ic) chould not be reused. It should be free from dry rot and wet rot.
) el form work is more economical as it can be used for more number of times than timber
(x form work. It is more safe and gives better concrete surface.
) Concreting in the form work should be started after it has been inspected and checked by
(e spproved competent authority.
i) At the time of removing form work, no body ¢xcept workers on the job should be allowed near
the site of work as any falling member may cause injury.

(xif) The form work should be removed with out any jerk or vibration as it may cause damage to the
reinforced concrete. Before removing the bottom form work of the slab or beam, it should be
ensured that the bottom surface has hardened sufficiently. Actually form work should be
emoved as per ISI recommendations.

1 Hot bitumen works
(i) The tar boilers should be equipped with suitable temperature recording device. The bitumen or
tar should not be allowed to be over heated. By over heating the binding properties of tar are
destroyed and with further heating it may caich fire. To keep constant temperature bitumen
should be constantly stirred.
(if) Only trained and experienced workers should be deputed for bitumen work.
(iii) Only physically fit and mentally alert workers should be engaged on the bitumen works.
(v) The work should be planned in such a way that workers are given rest at suitable interval.
(v) The workers should be provided with protective wear. It should be ensured that every worker is
wearing tarring outfit for his safety.
'[‘:ﬂ Workers should wear Goggles to avoid damage to eyes from funes of hot bitumen.
[‘f{ﬂ Work should be stopped during stormy weather. It will safeguard against fire hazards.
(vii) Wh'en the wind is blowing fast, bitumen spaying should be done carefully. It should not be done
_3gamst the direction of the wind.
(ix) Waming signals such as sirens must be kept ready at the site of work and must be sounded
9 ;"‘mpﬂy in case of fire hazards. ‘
e F“'f fighting equipment also be kept ready at the site of work.
Y First aid box and some trained persons in first aid also be available at site of work.
At both ends of the road under construction, sign boards indicating, “bitumen work is in
i %"ﬂm" must be displayed.
al si‘:h‘ck the entry of road users in the portion under construction, it should be ptotecied from
des by keeping empty drums and proper diversion should be provided.
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(xiv) At 2 ime only half width of the road should be constructed and the other hyyg ﬂhom:%\}
: by

to be used by road users. ; ructed at bot i
S barricades should be constructed at both ends of ,
(xv) To dl\'giﬁ'hﬂ "fﬁfi:mguidmﬂﬂ of road users at night red lights shoy|y behe et |

. Il lighted. mwdhd"".';d
ight the area should be kl:pt we : fhy

xvi) ﬁet};f:f actual bitumen spraying, & man wu?rrcd flag should be posteq e 5\
( stretch of road under construction to divert the traffic. "hﬂqk :

s e is very hazardous work. Thus the dempoljy
Demolishing of buildings structure i5 s In this way the injuries 1o worke - Work Shoy
W Plﬂﬂl'ICd and executed 1n different stages. “ = .m'ld .md&ﬂ Hil
i’m + minimum. To ensure safety, cooperation between managiem:m.. SUpervisors S I"‘-h ]
- ing the demolition work, the way in which the ygp Workey
tremely important. Before starting A ; arioyg N
EI'Idi Fan: supported and to what extent the adjoining structures will be affected by yp, E‘“‘ts iy,
d:;oll;ﬁming work should be studied carefully. Aftcr ca!'cful Sludjf.+l':he: plans for SYystematjc %Ia,.p
work should be prepared and strictly followed while doing d:mnlullnmng work. Demﬂliliun ",ﬁh i
should not endanger the adjoining structures. The workers should be guided by the foreman g et
4. (a) Sequence of operations _ .
The demolition operation should be started in such a way that dmme 10 adjacen build; |
nuisance to public is caused minimum. To avoid accidents all safety regu:remenls should be Halixﬁ?: Iy
(i) Before starting the demolition work, all glazed doors, windows, and ventilatorg shoug
removed. _ be
(ii) All exterior wall openings and floor openings, through which a worker ma
provided with barricades and guide rails. .
(iif) Demolition work should start from lop and should be completed in Upper most story befon
starting it in the story below it.
iv) The demolished material should be thrown on ground only after taking all safety me
(@) X . . ) Y measums,
(v) Metallic chutes should be used for removing the debris. It is advisable to store the debris ingige
the building after it has been lowered to the ground. _
(vi) If the floor below to receive the debris is strong enough to bear its impact then the debris my |
be dropped directly through holes made in the floor.
(vii) Opening in the intermediate floors should not be more than 25% of the area of that floor, Th
openings should remain covered when not in use and provided with guard rails, Unsih
intermediate floors and supporting walls should he properly shored before starting work,

(viii) Stairs and ladders should be kept intact as long as possible and kept safe till demolition workl
the story above it is completed.

4. (b) Precautions to be taken while demolishing
During demolishing operations following precautions should be observed:
() Near all sides of the structure to be demolished and approach roads leading to it dangef sp
boards should be displayed at a distance of 30 m.
(if) At night at important points near the site of demolition red signals should be Pm"idc"‘

(éid) If possible a watch man should be engaged Lo stop entry in dangerous situations. |

(i) T;;:ﬂ‘ guard against any damage, the walls of adjoining buildings should be properly " .

I.lh‘ﬂ*
¥

Y faI] dDWn shmHh |

(v) The demolition work should not be

(vi) Before starting demolition work ¢l
be closed. The meters installed

(Fiﬂﬂicpassagclubcusedhyw

done at night or during heavy rains, and stormy ¥*
« electric service lines, gas, water or steam service in®
in the building should be removed or protected.
orkers should be well lighted and free from debris.

/
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.1¢ in the wooden membe
od nails in th 18 should be removed,
cking &t high levels, safety belt should be yged by workers

of demolishing operations, <
Pikis o :11'::#5. cellolouid lens etc, Workers must use safety appliances such as goggles,
arm system ﬂ“"h R4 81700 should be installed to wam the workers in case of any danger.
() " e of demolishing multi-storeyed buildings, a strong shed should be provided over the side
) o & ¢ it is with in 4.5 m from the building, so that peopl is Si i
[ janes | ; o people can use this side walk with out any
 In other cases strong railing should be provided to keep the people away from the

/,'ﬂs g N CONSTRUCTION WORK 287
W’

the main roads should be kept open 10 the public. There should be no obstruction to the

Al 2
(gil) :-:ﬂic at mﬁf um:ﬁs
. W
' ) s should be demolished in small heights, layer by layer so that falling debris may not

() mw collapse the floor.

@w avoid over loading, the debris should be removed constantly.

i Weaker wal!s, whose hmgl‘llt is more than 15 times of its thickness should be braced laterally.

(iv) pefore starting the demolition work of walls in a story, the openings not required for use, should
pe covered with planks.

(y) In frame structures, steelframcs may be left in place during demolishing the masonry work,
pmvidcd the frame work is sufficiently strong to act as an independent structure.

() At the close of work, walls should be supported against sudden falling.

i) The Joad supporting members should be demolished after the demolishing work in the story

' above this is completed.

(v Foundation walls should be demolished after under pinning the adjoining structures, till then

' they should be allowed to remain intact.
i, (d) Demolition of floors

| (i) For demolishing floors, first of all a 30 cms wide slit is cut for the full length of the slab and 25

ems wide and 5 cms thick planks are placed at 40 cms spacing for workers to do demolishing

work.
; (if) Demolished steel structural members should be lowered from the building. They should not be

thrown or dropped from the building.
(ii) Beams should be cut only after ensuring all safety precautions to the workers.
(i) While demolishing external walls of multistoreyed buildings of height more 20 metres, catch
s platforms of heavy planks should be provided to provide safety to workers as well as to public.
(v) While demolishing a R.C.C. beam, a supporting rope should be put around the beam. After-
wards the concrete is removed from both ends by pneumatic drills and reinforoement exposed.
(W) The reinforcement should be cut in such a way that the beam could be lowered safety to the

floor level.

5-I}|-|,‘ and blasting
H“w"""m while handling explosives. Following prec
Horing explosives.
*® Trangportation
l [{-l] During transportation, explosives and their caps should be kept separately.
) w'“k transporting explosives, the word “Explosives” should be marked or play carded on all
J Sides of the vehicle in bold letters 10 cms in height in colour contrast with the back grnuqd “,f
: the vehicle, It should also carry a red flag 60 cms square in size. On the flag word “Explosive

h::. hould be written clearly in bold letters.

——— ————

autions should be taken while handling
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288 ' ported along with explosiveg ‘Q&\

. ting caps 5]10U]d not be bstan h’“ﬂ] Nl
iy Detonators or bIastng C20 S e su “din g, \

th ﬂplust:;xphsim should HE be boc:iv:r loaded. In o case explogiye, be l’iled\
; icles transporil ides of the : : '
) V‘h":,"::r higher than the f!aiﬂi sides O chould be covered with tarpaulin, !

carefully for the followip
5 H . e E"-
(vi) All vehicles E;m;‘g:;l’“ghmism of the vﬂhialcﬁﬂ;lﬁ ::]d perfect condition
Brakes and § :osulated an d. |
E:; Electric ﬁtﬁngs‘sh:hnﬂﬂ be well insu " free from mumulaﬂf;f;;f oil and gre, "y
(e} oty B0 ch;-ﬁ fs:d line should be well BIB_G“fe’d and h“r “:M age. _
d) Fuel ﬁu;k H:inguishcrs :n working condition should be located near the driye,
(¢) Two fire eX

g E!-
g ood.
oo of the vehicle should be g . i
(f) General condition 0]: “hould be tight. Any exposed metal inside the body g,

; the vehic 5 Ould b,
(vii) The mf;m s:i:.h ﬂcﬂpmm may, not come in its contact. w
" ;: trailer should be attached to the vehicle carrying explosives. o t
{Eg Unauthorised persons or passengers should not be allowed to ride in the yep, Cagy
5 w;sﬁaf explosives should not be thrown while loading or unloading. Explosjye |
should be handled and lifted carefully. 1 _ [ '*h
(xi) Before loading or un loading explosives the engine of the vehicle should be stoppeq, [
5, (b) Precautions while handling explosives _ !
(i) The packages containing cxplosives should be lifted or lowered carefully. They “hu“ldmmm
dropped o slide from one level to another level. . _
(if) Packages containing explosives should neither be opened in side a magazine nor with i N
of the magazine.
(iif) Non metallic or wooden tools should be used for opening or packing the boxes contig '
explosives. Oty
(iv) Explosives and detonators should be placed in separate insulted and closed cariers. '
(v) No unauthorised person should be allowed to ride the vehicle. I
5. (¢) Precautions while storing the explosives
(i) Explosives should be stored in dry, well ventilated, fire resistant and bullet proof building

(i) Primers or blasting caps should be stored separately.

(dii) E?ﬂilm fuse lighters etc. should not be stored in damp places or near oil or near any sout
0

(iv) No grass or leaves should be stored with in 8 m of a magazine,
(v) Smoking or lighting any flame should not be I i joe oo
e bl ot be allowed near a magazine. Warning notice
i{d}ﬂdﬂymmwhihdﬂllhgnnd loading explosives

(#) Before planning the drilling operati : Iiy¥
| < vmd dhiding after biaslin: Operations, the nature of the strata should be examined carchl
(B st o e,
a0t i 1566 T, dogt EE’“ in the hole, it should be ensured that the hole is bored in ful

() Excess explosive should not . .
(%) Before loading s hole it s " the sile while loading the ole.

I.
—
it, should be ensured that the hole is coo] and has no buming ™ |

o
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Force also should not be appl; S should be applied,
("fg’ while placing the explusiv?::fh: :::;"::’:‘f‘ﬂ the blasting cap i:I:g the explosive.
(viH metal tamping rod should be useqd for ﬂ:lil I? e U1d be done with Wooden tools. In no case
(i The explosive should be confined the Purpose.
elc. R
while tamping it should be ensureq that f e
{;.: petonating fuse should be connecteq 5 W i not

damaged
: o th : .
instructions issued by the manufacturers. € b]asung cap

or electric blasgj Ng cap according to the
5@ gafety measures while using the explosives
M Al the place where explosives are 1o be

- ; used smokj $ ohis
(if) After tlxhng out the required quantity of exp} "8 or lighting fire should not be allowed,
property.

osive from the container it should be covered
(iif) Explosives should not be carried in the pockets of clothings

. hould be allowed to ¢ i s
(iv) No body s ‘ ¢MOve or investigate the contents of i
(v) No unauthorised person should be allowed 10 g0 near the plac: ufﬂu E: l;lfasunlg cap.
(vi) Explosives should not be handled in electrica] stores. e
(vif) Deterioted explosives should not be used.
(vil) Hard set explosives should not be softened by heatin
5, (f) Safety measures adopted while electrical short firing
(i) During stormy weather uncoiling of wires and opening out of i i asting
o oy A el pening of bare leading wires of bl
(if) Firing circuits should be fully insulted from pipes,

: : rails or ground.
(iii) Electric line wires should not be kept near the blastin
time of firing the blast.

bore hole with slemming material as earth, clay, or sand

g over the fire or rolling it on the ground.

£ caps or other explosives except at the
(iv) Electric cap wires or leading wires should be kept short circuited till ready to fire.

(v) In case blasting is to be done from power circuit, then the voltage should not be more than 270
volts.

(w) Blasting operations near the over head power lines, communication lines, or other structures

should be done after obtaining the prior permission from the competent authority and after
ensuring all necessary precautions.

(vii) For the size of wires, fuses, circuits etc. the instructions issued by the manufacturers should be
followed.

(viii) For firing of a circuit of electric, blasting cap with less current than specified value by
manufacturers should not be allowed.

(ix) All holes loaded on a shift should be fired on the same shift.

o) Safety measures for short firing with safety fuse
(®) To safe guard against the damage of fuse cover, it should be handled carefully.
() The length of fuse wire should not be less than 1.2 m.

(i) The time of burning of the full length of the fuse should not be less than 2.0 minutes. The rate

of burning of fuse should be such that the person igniting it reaches the place of safety before
the blast,

{:"] The fuse should be ignited with a fuse lighter of proper design.
V)

ore igniting the fuse, sufficient stemming should be placed over lhl.;] :ﬂplmiva.
[1‘:'} At the time of lighting the fuse, spare explosive should not be held :ln ;
i Excessive quantities of explosives should not be taken under ground.
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Safety measures to be adopted before and after firing ‘%“\
5. () fficient waming time should be given to persons Working "
® st

0

Before firing, su
0) safe place or away from the danger zone.

(if) Flag men should be posted on all approaches to keep the vehicles angd Publc ‘ﬂhh
away from the danger zone. bengy “
(i) No ol or other articles should be placed on th_: rock to be blasted. N
(iv) Blasting should be done as per schcdulle, during the fixed hours of the day,
should be given of the programme. Daily blasting hours should be displayeq e
boards on all roads leading to the blasting site. At the time of actual firing lral’?‘n the
stopped 400 m away with the help of barriers. At the beginning and at the end nltF Tjﬁu
sirens should be sounded. ﬁrin“[:
(v) The person who fires the shot should not return to the blgﬁng site untill at least § . . '/
passed from the time of lighting the fuse. In case of electric shot firing the sho, hmmmm‘h, f
examined after firing and in case of misfiring no one should be allowed ¢, m:s %th
blasting site at least for 3 minutes and in case of firing with safety fuse, the tjm, fﬂ:_m ey
entry of any one to blasting site is 30 minutes. Prey
(vi) In case of misfire, the steming should be removed by the use of water jet or gjy jet, il
has been opened to with in 60 cms of the cartridge. The water is then pumped out gpq &E“:lh&

y

charge placed and detonated. My |
(vii) No explosive should be abandoned or thrown away. It should be disposed off after -
the appropriaté authority. COsuly

(viif) Material used in packing of the explosive should not be stored at a place where i could
dangerous to the human life. Papers used for packing explosives should be desip, Wi
should not be used any where else. ¥ed The

18.9. ROLE OF VARIOUS PARTIES IN SAFETY MANAGEMENT
1. Designer. At the planning stage, the architect, engineers and designers should give due considentiy '

to the safety of the workers. They should take into account the safety problems associated with the g, !
sequent maintenance of structures. The designer should avoid anything in design which would Tequire te !
use of dangerous structural procedures and hazards. Special care should be taken in case of tal] bmHmpiL“
for cleaning the windows on the outside, I
2. Employer. The employer should provide and maintain plant and equipment well ise e}
work in such a manner that workers are protected against the ril:ks of acci'::‘lqent[;. The emplzn}:rmld llnl
chsure proper supervision to workers to perform their work under the best conditions of safety, Workes )
ﬂ‘slwuldv?e supervised by a person who knows the safety requirements and is competent enough to hud
em. Workers should be given proper instructions about safety requirements. r'

have to use and any defect observed b
: y them should be reported to the supervisor or any other compets!
authority, They should use all safeguards and safety devices etc. Precautic?; t:: brconbsc::ved have aliead

Iu:im Al'l’ﬁt:f TO IMPRD:VE SAFETY IN CONSTRUCTION WORK |
- my ﬂ:r: Wﬂns have been Ialid on how to improve safety in the mﬂ’;m‘cﬁm w:f
safﬁ}rpa'fnnnlmmoc cthc mnﬁduuhl by several organisations and societies. Recognising the 1mpo 1
» H1e APproach 1o the safety problems can be made as follows: i

(#) Organisational approach. The Mmanagement may setup a safety department to look afief m"“ﬁ‘ |

ﬂpnmafwrkersandjuhsimmpmu“mﬁm It the safelf
; : . It should also record and analyse ired
other accident prevention programmes. Safety representative on each site should not b i
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o0 P e A safety commitzen m:;l:: In safety isgues later,
0 yl;z committee people fmﬁr: all levels of w;:‘g:p:nu dmid" the operation of safety programme
I~ on on safety measures from all sectiong o the orga; ,;';‘:IP;'SEmnnt should be included so that

may be
@ workers and people who ca : be deve._lu tu];rmia:hm

D
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measures. . f
n hazardous jobs, the use of safety devices should be made
0 helmet, safety belt, safety glasses, Goggles, gloves and hcari:::':gv“ilzzr:t:m e
iodic checking of equipment and tools should ;
¢) Periodic € : ould be done to ensure that ez
{fﬂ Periodic safety meetings may be held to provide safety education to the mw:szr: well maintained.
Behavioural approach. Studies carried out b :

y several i
ot take place due to the unsafe acts of work agencies have revealed that about 80% of all

ers and only about 10% accidents du :
quipment OF faulty procedures etc. Hence works acts are the mos occur due to failure of

t important for i i
wymance. In this regard following guide lines may be useful, port Improving safety

(s) The management during their meetings should give same stress to the safety as to the schedule of

time and cost. This will make the lower staff understand that safety is as important as schedule and
cost. Thus the importance of safety will not be ignored.

() Unnecessary pressure on foreman should not be put to meet the schedule or estimated cost, Usually

pressures encourage the foreman to choose unacceptable methods that often lead to higher
possibility of accidents.

 {¢) Craft foremen are in better position to detect the abnormal behaviour of workers as they have daily
contact with them.

(d) There should be sweet and cordial relationship between the management and employees.

MLSAFETY CAMPAIGN

For tach and every construction industry, safety campaign is very essential, It should be'made mmpu%—-
:“bﬁ conducted by law. It is the responsibility of the management to launch the campaign and contri-

hh continuing support to keep it operating effectively. For carrying out safety campaign following
?. {ﬂ};“'*lmb!’ﬂ and experienced person should be made incharge of the safety campaign. He should be
" o Wy supported by the management. |
safety director must ensure that all new workers have been educated to observe safety mea-
Q res and he should have the power to get safety measures adopted by the wm:nd i
%im should be formed consisting representatives of management, su!:emsm, m’dents agr:;
nd each job frequently and find out deficiencies and causes for the likelyhood of accl X
n "ggest remedial measures. They should be encouraged to suggest new measures to Fomln:e safety.
mﬁy rules to be observed in each section, should be written on notice boards in the language
) p ™8Y be easily understood by workers. . S
o and DONT’s must be written on separate notice boards. The notice boards should be P
Places, where the workers could see them daily easily.
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names of PrIZ% :uwuml should be C1°P %.
(0 Suiable B gigplayed:
quotations Y *ine cost of 1€

in,
g- :::f:n: ution end. accidents ?:?f handled carefully.

nt on
hines are amﬂ sCrva i
Iﬁm and speed after ok
driving is & pleasure: i
afety a habil.
7. Make § Juck after wards. i

Safety first and
;: If married divorce ﬂlx’t‘d'
10. Safety saves. blic should be educated during ih;
(j) Safety woeks mus! be observed. Workers and public s during this i 18

safety measures.

MEASURING OF SAFETY -
lllls;:me terms are defined below which indicate the measure of injury:
It is the number of disabling injures per one lakh man hours W

. Injury uency rate, . |
1 duﬂum frequently an accident occurred, It does not take into account the time los s
injury. It is expressed as I ;

i’ it hnd bﬂfﬂai"' ;|
causcd, {,

, _ no. of disabling injuries X 103
Injury frequency rofe ~ total no. of man hours worked

2. Injury severity rate. It is the number of days lost per 1000 man hours worked. It is expressts

no. of days lost x 10
no. of man hours worked
3, Injury index. It is expressed as
Injury index = injury frequency rate X injury severity rate
1000

18.13.
szt?:mw AT CONSTRUCTION SITES -
activities are caried out simy| Mmany opportunities to the spread of fire at the construction 51!:’

controlling fire at the site of work " Sly which may cause fire and there are very lim!
equipments and causes injuries 1o ;;ﬂe of a fire hazard in a construction project, it M,Lli'
escalation of cost. There is a genery| con T, but also delays the completion of the projec. e,
" pi:: plmﬂng 's made to meet the ﬁu“lltmn that fire hazard at construction projects is megl®
OW a days due to the increage | ‘
spreadof i have increased very mucy, g, % O plastic materials as building maters i
site which also add to the chances of . di T . e r:d'lﬂ"lﬂ ;
The cli - Of fire hygy,, MAlerials in large quantities are 50
n:mpum; cﬁcﬁmumm make shift gy, ldl”? :
W .
inng and mlll'lbt:'tmm‘ fa Etmr.-nts for timber form work and Egﬂﬁd

* vailability of resources 10 control E
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%‘fiﬂ ally alteration il.nd Tﬁhﬂbilitaﬂt}n measy
s

sk
re hazards at construction site. it i -
wchﬁ swdy o ﬁun controlled welding etc, ;'Iut;rli: Observed that frequent causes of fire are duc to

L

. H .Bi " "

F}"-'E ot c;:“f:rc brmrcl Tt S b Toond sht Il'lﬂ;:lscrntmpisun Bﬂgfa;:d unsafe storage of materials also
%ﬁw qable heating equipment 259, ires are as below:

Y, {,]W 10 welding and cutting operations 20%

10
- P and matches etc. 15%
k E;]s;rﬂk*“ & 60%

|

. planning for fire prevention should be done,
et prot
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MODULE 6

Construction procedures: different methods of construction — types of contract — Tenders
— prequalification procedure - earnest money deposit — contract document — General and
important conditions of contract - measurement and measurement book - Inspection and

quality control - need, principles and stages, Basics of Total Quality Management
Different methods of construction

Three Basic Sectors of Construction :

* Buildings: Building construction is usually further divided into residential and non-
residential (commercial/institutional). Provides places where people live, such as

houses, apartments and the office, factory buildings etc.

¢ Commercial/Industrial Construction: Industrial construction includes refineries,
process chemical, power generation, mills and manufacturing plants. It also includes
office structures, shopping malls, and factories, as well as churches and other houses of

worship.

* Civil Construction/ infrastructure: Infrastructure is often called heavy civil or heavy
engineering that includes large public works, dams, bridges, highways, railways, water

or wastewater and utility distribution.
1. Traditional Construction:

e The term ‘traditional build’ is most often used to describe a structure where the internal

load bearing leaf of the walling is of masonry construction.

e Although Modern Methods of Construction are taking building practices into the future,

traditional brick and block methods still remain one of the most widely used build types.
2. Lightweight Aerated (Aircrete) Blocks:

» Lightweight Aerated (Aircrete) Blocks are suitable for foundations, internal and

external leaves of cavity walls, solid walls, internal walls and party walls.

* They provide a far greater thermal efficiency but usually require the application of an

external wall insulation system to achieve current building regulations.



Thin joint blockwork :

Thin joint blockwork (thin joint masonry) is a fast, clean, accurate system for
construction using autoclaved aerated concrete blocks of close dimensional tolerance

with 2mm-3mm mortar joints.

Thin layer mortar is a pre-mixed cement-based product that only requires the addition

of water to make an easily-applied mortar.

It differs from general use mortar in that it sets more rapidly, thus giving early stability

to the construction.

It provides an alternative to traditional sand/cement mortar and allows the depth of the

mortar to be reduced from at least 10mm to 3mm or less.
Precast Flat Panel System:

Floor and wall units are produced off-site in a factory and erected on-site to form robust

structures, i1deal for all repetitive cellular projects.
Panels can include services, windows, doors and finishes.

Building envelope panels with factory fitted insulation and decorative cladding can also

be used as load-bearing elements.
This offers factory quality and accuracy, together with speed of erection on-site.
3D Volumetric Construction:

3D Volumetric construction (also known as modular construction) involves the
production of three-dimensional units in controlled factory conditions prior to

transportation to site.

Modules can be brought to site in a variety of forms, ranging from a basic structure to

one with all internal and external finishes and services installed, all ready for assembly.
Flat Slabs:
Flat slabs are built quickly due to modern formwork being simplified and minimised.

Rapid turnaround is achieved using a combination of early striking and panelised

formwork systems.



Twin Wall Technology:

The prefabricated panels comprise two slabs separated and connected by cast-in lattice

girders.

The units are placed, temporarily propped, and then joined by reinforcing and

concreting the cavity on site.

Twin wall is usually employed in association with precast flooring systems.
Precast Foundations:

Precast concrete systems can be used to rapidly construct foundations.

The elements are usually to a bespoke design and cast in a factory environment, giving

assured quality for the finished product.

The foundations are often supported by concrete piles and connected together.



CONTRACT

A construction contract is an agreement between an owner (many times a government
department such as PWD, etc.) and a contractor (an individual or a contractor organization) to
get a construction work done according to some terms and conditions. The agreement binds
both the parties by the terms and conditions of the contract. The contract agreement generally

stipulates the following particulars in it.

e Quantities of works

e Approved rates for different types of works and materials

e Specifications for various types of jobs in the construction project
e Time limit for the completion of the project and

e Other terms and conditions for the work

e Penalty clauses to be applied if the contractor does not do the work satisfactorily.

In other words, contract is an undertaking by a person or firm to do a work under certain terms

and conditions. The person or the firm, as mentioned above, is generally called as a contractor
TYPES OF CONTRACTS

There are various types of contracts to suit various conditions. Sometimes particular types of
contracts are considered to be suitable for particular types of jobs. We must have the knowledge
of various types of contracts and their salient features. Some types of contracts are being

explained below.
1. Lump Sum Contract

In this type of contract a fixed amount of money is charged by the contractor to complete a

work satisfactorily under certain terms & conditions, agreed upon before the start of work.

Detailed specifications of the work are given to the contractor in the tender document. All the
plans and drawings also are made available. The contractor has to work out the bills of
quantities from these drawings and has to suggest a fixed sum of money for the completion of
the work. After the completion of the work, the completed work is checked from the drawings

but no detailed measurement of the quantities of materials is made.



2. Lump Sum and Schedule Contract

This is a form of the lump sum contract where the conditions applicable to the lump sum
contract generally apply. In this case a schedule document is provided to the contractor in which
rates for different types of work materials are given. In such a contract, the contractor is paid
the lump sum amount of money as also extra amount if some additional amount of work is
done by the contractor. This extra amount of money is calculated as per schedule of rates for
the extra work done by the contractor. This gives some flexibility to the contract as any
additional work, which was not included at the start of work, also may be got completed form

the contractor.
3. Schedule Rate or Item Rate Contract

In this type of contract the contractor does the work on an item rate basis. The quantities of
various items of work are calculated and payment is made on the basis of quantity. The contract
agreement includes quantities, rates and other associated information such as detailed
specifications etc. The payment to the contractor is made after detailed measurements of

different items of work actually done by the contractor.

Depending on the conditions, the item rate contract may include rates which may be somewhat
lower or higher than those given in the schedule of rates. This may be possible if some special
conditions at the site justify the higher percentage of rates. For example, higher rates may have
to be given to contractors to attract them for taking up construction jobs in a difficult terrain,

such as in a hilly area.
4. Labour Contract

In this type of contract, the contractor undertakes contract for providing labour at the site. All
materials are to be supplied by the department and the contractor is paid for the labour portion
of the cost. The quantities of various items of work are to be measured and the required number

of workers is calculated. The contractor is paid the amount for the required number of workers.

Whether the contractor is entitled to use his own tools and plants and other equipment is
included in the agreement. This system of work is not generally used in government
departments but in private construction it is frequently used. There the owner provides the

materials and arranges equipment and pays for the labour arranged by the contractor.



5. Material supply contract

In this form of contract, a contractor has to offer his rates for supply of the materials, inclusive
of all local taxes, carriage and delivery charges to the specified stores within the time limit

prescribed in the tender
6. Percentage rate contract

When the lowest rate and comparative position among the contractors are already specified
prior to the opening of the tender, then the percentage rate contract is used. Percentage contract

is a type of contract where there is no possibility of unbalanced tender.
7. Cost Plus type Contracts
e Cost Plus Percentage Contract

In this type of contract, the contractor is paid some additional amount of money for the timely
and satisfactory completion of the construction project above what is his due. This encourages
the contractor to maintain the quality of work as well as to complete the construction work in
time. As delay in the completion of project may increase the project costs, it may limit the

delays and ultimately save some money of the department.

It may so happen that the contractor may try to complete the project in a short time without
caring for the quality of work due to the additional amount of money for the timely or early
completion of work. It is very important that the quality of construction is maintained by

regular and proper supervision.

It is also important to include a penalty clause in the contract agreement so that appropriate
action may be taken against a contractor who does not do a good work. A penalty or
compensation may be imposed on the contractor for delays in the construction period. The

maximum limit of penalty may be around 10% of the total contract amount.
e Cost plus fixed fee contract

In cost plus fixed fee, the owner pays the contractor an agreed amount over and above the

documented cost of work.



This is a negotiated type of contract where actual and direct costs are paid for and additional
fee is given for overhead and profit is normally negotiated among parties. The owner is in more

control of the project; however, the risks are transferred to the owner.

A cost plus contract states that a client agrees to reimburse a construction company for building
expenses such as labour, materials, and other costs, plus additional payment usually stated as a

percentage of the contract’s full price.

This type of construction contract is an alternative to lump sum agreements. It allows flexibility
and transparency for the homeowner, and reduces the risk for a contractor since a Cost Plus

construction contract guarantees them a profit.
e Cost plus sliding or fluctuating fee scale contract

The contractor gets actual cost of construction plus an amount of fee (% of construction cost)
inversely variable according to the increase or decrease of the estimated cost agreed first by
both the parties. The amount of fee is determined by reference to some sliding scale. Thus,
higher the actual cost, the lower is the value of the fee the contractor receives and vice versa.
From the owner’s point of view, this is the best of cost plus type contracts. It’s developed form

is target contract.
8. Build Operate Transfer (BOT) Contract

This is a form of contract in which the contractor is to build a facility. The contractor operates
the facility for some time to recover the costs. After the costs of the construction work with
profits are recovered by the contractor, the facility is transferred to the owning department.

Any maintenance costs during the operation of the facility are also recovered by the contractor.

For example, you must have seen toll taxes being collected at the site of a newly constructed
bridge by a contractor authorized by a department. The contractor collects money from vehicle
owners crossing some river using the bridge. This way the vehicle owners pay money for using
the facility and the contractor is able to compensate himself for the costs incurred for the

construction of the facility.

The BOT projects are usually long-term in nature as a long time is required to recover the costs
incurred in the construction and maintenance of the facility. After the recovery of the full cost

by the contractor, these types of projects are normally transferred to the government.



In BOT type of projects, the lenders (parties or organizations financing the construction of the
project) consider the future earnings of the project as the prime factor for lending the money.
Their credit is based on the project earnings, not on the creditworthiness of the contractor. The

lenders usually take the security of the project assets as a guarantee against the financed money.
9. Target Cost Construction Contract

Target cost contract has mutual features of the lump sum and cost plus contracts. The contractor
is paid based on the actual costs plus a certain fee either fixed or percentage of total cost in

case of the cost of the project doesn’t exceed certain target cost specified by the owner.

There is risk carried by the contractor in case of increase in cost of construction project. The

contractor is also rewarded a percentage of any savings between target and actual cost.
10. Negotiated contract

When the contract is awarded without calling tenders on the basis of negotiation only, it is

called negotiated contract. It may be any form discussed above
11. Subcontract agreement

A subcontractor agreement is a contract primarily between a builder or a principal contractor
and subcontractor. It outlines the perimeters of specialist work to be done for the construction

project
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INSPECTION AND QUALITY CONTROL

Introduction-Need for Inspection and Quality Control-Principles of Inspection-Major Items in
Construction Job Requiring Quality-Stages of Inspection and Quality Control
INTRODUCTION

Inspection is needed for maintaining quality in a construction project. Different aspects
of quality are to be considered. Different types of inspection and quality control procedures
may apply to different materials. An engineer should be conversant with all these procedures.
NEED FOR INSPECTION AND QUALITY CONTROL

Every operation is connected with the quality of the product. In the case of construction
the quality of construction is to be maintained as per project specifications. It is important that
quality requirements be satisfied and production schedules are met. The satisfaction of the
owner of the project is mainly derived by the quality of the work. Stiff competition in the
national and international level of construction sector demands a high quality oriented attitude
of engineers. However, the management is required to achieve the satisfaction of the owner by
completing the project within the cost constraints for the project. Both of these things are
dependent on properly integrating quality development, quality maintenance and quality
improvement in construction.
Quality

Quality is a relative term and is used with reference to the end use of the product. In the
context of the construction field, this end product is what we construct. Sometimes quality is
defined as the fitness of any constructed facility or structure for use at the most economical
level. As there may be difference in the perception of quality of an object, we have to specify
the quality in a clear term. As mentioned above, quality may sometimes mean as the fitness for
use. Sometimes it may be interpreted in terms of conforming to requirements. For example, a
tourist building must be planned so that people staying inside it must feel its aesthetic appeal
or beauty. If it does not conform to this requirement some people may term it not conforming
(or matching) to the requirements. Sometimes quality may be interpreted in terms of grade or
degree of excellence for some structures. The quality of construction of a project is also
dependent on the quality of several other parameters. Quality of a constructed facility may be
verified based on some instincts or factors.
These may be considered as follows :
The integration of all these three aspects can be achieved through a sound quality control

system.



* Aesthetics
* Strength
* Durability
* Safety
* Economy
* Maintainability
* Reliability
* Degree of satisfaction of the end user
* Versatility of use for many purposes
Quality of Design

Quality of design of a construction is concerned with the specifications which have to
be conformed with. A good quality of design must ensure consistent performance of the facility
for the entire life span of the facility. The design of the facility should be done in such a way
that all possible modes of failures are considered and appropriate inputs are ingrained in the
design to take care of them. Quality design is a continuous process which results in good
evaluation of an end product. Design features which are essential for a project are necessary to
be considered. For example, a road without design features such as camber, superelevation or
provision of side drains is not going to be evaluated as a good construction. Objectives of the
owner for the construction of a structure, cost considerations, environmental considerations,
etc. are some of the factors which may affect the design of a structure and hence its quality.
Conforming to Quality

Conforming to quality means the quality of the product/construction to be of a required
order. It is essential so that the construction goes on as per the satisfaction of the owner. Use
of proper quality of materials, proper work sequences, proper types of equipment and
inspections from time to time are factors which should be considered. It is to note that a higher
quality of design increases the cost but a higher quality of conformity with the design saves the
investment.
Quality of Performance
It is connected with how well the constructed facility gives its performance. It depends on both
the quality of design and the quality of conformance. It may be easily understood that even a
best design may not be able to provide us with something which is going to be the best in terms
of performance if the quality of conformance is poor. The reverse is also true. A proper quality
of conformance also cannot provide a good quality of constructed facility if the quality of

design of the facility is not good.



Characteristics of Quality

Quality of a particular object, such as a car, a book or a building, may be assessed by
some parameters which are physical or chemical in nature. Sometimes the criteria may be
abstract such as aesthetics or beauty of an object. These parameters are used to define the
quality of an object. Quality characteristics may be defined in terms of parameters which may
be of the following types:

* Technical parameters — length, viscosity, etc.

* Psychological parameters — taste, beauty, etc.

* Time parameters — speed, life span, etc.

* Contractual parameters — safety, reliability, etc.

* Ethical parameters — honesty, integrity, nature, etc.

These characteristics may be measurable or non-measurable. This may be another
criterion for classifying those parameters which may assess quality.

Quality control may be defined as a procedure by which we compare the actual quality
of an object with the intended quality. If the actual quality is different from the intended one,
especially if it is less, we have to take corrective actions. The intended quality is defined by
some characteristics. The same characteristics of the actual object are measured. When these
characteristics are compared, we can have an idea of whether the actual quality of the object is
acceptable. Quality control may be termed also as a systematic control of those factors which
define the quality of an object. For example, we know that the strength of a structural member,
such as a column, is dependent on the quality of materials which are used to construct that
column. We shall have to control the quality of materials to control the quality of column.
Quality control includes all such procedures, tools, specifications and the system of norms &
specifications which are used to control the quality of an object.

Quality control is generally costly. We have to train people for making inspections, assessing
quality of objects with the help of instruments which are sometimes purchase or hired on rent.
Time also is spent on inspections.

Inspections may sometimes affect the progress of work. Sometimes, we may have to
dismantle some construction or part of construction which may be a drain on the resources of
an organization. The cost of quality assurance should be considered and it should be the practice
on the part of the contractor to establish high quality standards. Sometimes disputes may be
there because of decisions made during inspections which have to be sorted out. Getting these

disputes amicably resolved also may sometimes be time consuming and costly.



There are some benefits of maintaining quality in the construction. These may be expressed as
below

e Increase in efficiency because of quality consciousness

e Reduction of scrap due to less number of items being rejected

e Easy identification of construction faults

e Decrease in cost in the long run due to benefits of quality control

e Creating quality consciousness in workers

PRINCIPLES OF INSPECTION

Inspection means the checking of material or product at various stages of manufacture or
construction of an object. It is done with respect to some pre-defined parameters and it tries to
detect the faulty nature of the object. When we inspect something, we try to see the past history
of construction and try to learn from our past experiences. Faulty objects are sorted out and are
rejected. For example, those structural members, whose construction has been faulty, may be
dismantled and reconstructed. There may be different aspects which may be followed. For
example, the quality of a beam specimen may be faulty because the concrete in that beam may
not be of the chosen grade. It may be considered faulty if the detailing of reinforcement (i.e.
how the reinforcement is to be placed in the beam) also is faulty. Such beam members would
be discarded, dismantled and reconstructed.

Inspection should not be confused with quality control. Inspection is a way or method
of maintaining the quality of the object being constructed or produced. Controlling the quality
is what is termed as quality control. Quality control is a wide term which involves inspections
at various stages of construction. Basically, when we consider the quality control of some
object, we always have some future object in mind and we try to find out the ways as to how
to control the quality of that object, to be produced in future. This is why, the quality control
people are provided with instructions prior to the production or construction of some object
or some building. Inspections give us needed inputs to control quality. If the quality of an object
is found to be not as per expectations, we have to take remedial steps. Inspections check the
quality of past constructions and quality control norms or specifications are provided for the
future constructions. Inspection is an act of checking the objects or items, sorting out and
finding out the faulty item. Quality control is a broad term which includes inspection as an

activity out of a number of activities carried out for the purpose.



Inspections are carried out using precise equipment and instruments. These devices or tools are
used to measure those characteristics which define the quality of an object. Using such devices,
we can ascertain the quality of past constructions and judge if those objects, which were
constructed, were as per accepted norms and specifications. Inspection is mainly carried out by
people who are responsible for it. They must know the norms and specifications, characteristics
to be measured and should know how to use different devices and tools to examine the quality
of a construction. For inspecting the quality of construction, non-destructive test procedures
have been established. In such procedures, which are termed as NDT procedures, we can test
the quality of construction without deforming a structural element.
MAJOR ITEMS IN CONSTRUCTION JOB REQUIRING QUALITY CONTROL

To understand the aspect of quality control in construction, it has to appreciate that
construction industry is somewhat different from other manufacturing industries. The objects
created or constructed in this sector are most of the times unique in the sense that the structures
are never the same or the exact replica of one another. Two buildings, two bridges, two roads
may be chosen at random and in each case we would find that there are differences or
variations. There are certain considerations which should be kept in mind when we consider
quality control in civil engineering construction.
Quality of construction is dependent, to a great extent, on
* The quality of materials which are used in construction
* The expertise of workers
* The technology adopted in construction
* Number, type and quality of inspections
* Quality consciousness of people
* Funds available for construction and quality control
* Time available for quality control procedures
* Existence of norms and guidelines for assessing quality of construction of a particular type
* Experience and expertise of inspectors
* Quality of design
* Nature of the construction project

We can see that some activities in a construction work may be of a repetitive nature.
Some activities are taken up only for some times. Concrete mix making may be a routine affair
at a construction site. We can understand that quality control norms may be different when we
compare two materials out of which one is a factory made item and the other one is a site made

material. It may be the case of some steel channel section and the concrete mix. We should be



more concerned for the quality control exercised for the making of materials which are
manufactured at the site. This is due to the reason that illiterate workers may not know the
correct manner of doing something in a right way. For some materials, we have to be extra
vigilant for quality as these materials may be very important for supplying strength to the
construction. If the quality of concrete is not good, we cannot expect a good quality of
construction. Quality of construction materials should be good. Guidelines should be followed
in the assessment of quality of these materials. Some common materials which are used for
construction are given below:
* Cement
* Fine and coarse aggregates
* Chemical admixtures
* Timber
* Steel
* Soil of a site
* Bricks and stones
Standard guidelines, formed by standard codes, are available. These guidelines supply us with
the tests conducted to assess the quality of these materials. Tests should be conducted on these
materials and faulty materials should not be used. Quality of construction procedures and
processes adopted also should be considered in the context of quality control.
STAGES OF INSPECTION AND QUALITY CONTROL

Specifications for quality are available in Indian standards formulated by Bureau of
Indian Standards, New Delhi. Different types of construction works are dealt with in different
ways and different tests to assess their different quality characteristics are available. In different
types of construction works or jobs different stages may be recognized. For example, if we
wish to make a reinforced concrete beam structural member, we have to go through different
stages such as providing supports to the form work, making of form work, cutting or reinforced
bars for the beam, putting the reinforcement in the formwork, mixing of concrete, pouring of
concrete in the formwork, vibrating concrete, curing concrete, etc. There are different types of
guidelines to oversee each stage so that the quality of the beam is of a right type. We should
appreciate that it shall be difficult to maintain the overall quality if quality is not maintained in
some of these stages. We have to monitor quality of each and every stage to get the required
quality of the concrete member.

Salient points are given below regarding different stages and quality control aspects

required to be considered in some general construction operations.



Earth Work

Stages

* Measurement of dimensions in different directions in terms of height, width and length
* Excavation of soil

* Determination of soil properties

» Compacting soil

Quality Control Considerations

* Accurate measurements with precise instruments

* Use of good equipment

* Use of standard procedures for testing of soil

* Use of equipment for compaction

Masonry

Stages

* Measurement of dimensions in different directions in terms of height, width and length
* Construction of masonry

* Curing of masonry work

Quality Control Considerations

* Use of good quality materials

* Use of right construction procedures and correct bonds
* Employment of people with experience and expertise

* Adequate curing of masonry

Reinforced Cement Concrete (RCC)

Stages

* Measurement of dimensions in different directions in terms of height, width and length
* Creation and installation of formwork

* Provision of reinforcement

* Mixing of concrete

* Casting of concrete

* Curing of concrete

Quality Control Considerations

* Use of good quality materials

* Use of right construction procedures

* Employment of people with experience and expertise

* Correct detailing of reinforcement



» Adequate curing of concrete

Sanitary and Water Supply Services

Stages

* Measurement of dimensions in different direction in terms of length as well as area covered
* Procurement of sanitary and water supply items

* Installation of these items correctly

* Testing of these items

Quality Control Considerations

* Use of good quality materials and items

* Use of right construction procedures

* Employment of people with experience and expertise

Electrical Services

Stages

* Measurement of dimensions in different direction in terms of length as well as area covered
* Procurement of items

* Installation of these items correctly

* Testing of these items

Quality Control Considerations

* Use of good quality materials and items

* Use of right connection procedures

* Employment of people with experience and expertise

Various types of effects, due to inadequate quality control in construction, generally

seen in various facilities already constructed are provided in Table.

Cause/Effect Ponding of Water Taking Place in a Slab

Remedy/Precaution | The effect of ponding may be due to insufficient slope provided in the
slab. This may create problems while washing floors. If ponding takes
place in the topmost slab, it may be even more troublesome in the rainy

s€ason.




Cause/Effect

Cracks Appearing in Concrete Structural Members in a Structure

Remedy/Precaution

The reinforcement detailing in the structural members of concrete should
be correctly provided as a precaution. If the cracks are detected, proper
safeguards should be taken with the expert advice. In any case, cracks
should be properly sealed so that corrosion of reinforcement inside does

not occur.

Cause/Effect

Peeling Off of Plaster, Crumbling of Concrete of Structural

Members

Remedy/Precaution

Plastering of the surface should be redone in the area where the peeling
off has taken place. Fresh cover concrete from where crumbling of|

crumbling of concrete is considered as a falling hazard also.

Cause/Effect

Efflorescence in Walls, Peeling of Plaster, Corrosion of Cement,

Plaster of the Walls

Remedy/Precaution

Efflorescence may be due to seepage in the walls. The seepage in the walls|
should be arrested. Portions, where plaster has peeled off, should be
replastered. Wall portions where plaster has lost its strength may be subject

to guniting or may be reconstructed.

Cause/Effect

Walls of Great Thickness Showing Rupture, along the Length of|
Wall, in the Middle Portion

Remedy/Precaution

Walls may be provided with through stones or reinforcement bars going
along the thickness of walls. This gives them safety in vibratory

situations such as earthquakes.

Cause/Effect

Walls having Less Strengths in certain Portions, such as Near

Corners, Walls of Large Slenderness Ratio

Remedy/Precaution

Proper bond should be provided in the walls, especially where two
walls meet. Walls of large slenderness ratio should be strengthened as
under earthquakes or under impact loads these may fail and cause

accidents. Such walls may preferably be reinforced.




Cause/Effect Leakage Due to Water Tank, Seepage at the Top of Mumty Slab
especially in Rainy Season

Remedy/Precaution | Leakage of water from the water tank should be arrested. Pipe joints
should be checked and faulty ones should be repaired. Mumty slabs
should be repaired to avoid ponding of water.

Cause/Effect Falling Hazards Due to Parapet Walls and Water Tanks at the Top

Remedy/Precaution | Parapet walls should be repaired to give them added strength. They may
be reinforced during reconstruction. The pillars of water tanks should
be made of adequate strength so that they can take the shear stresses
during earthquake conditions.

Cause/Effect Seepage from Water Tank Walls

Remedy/Precaution | The walls of the water tanks should be repaired suitably. Ferrocement

treatment may be given to the walls of tanks to make them impervious
to water concrete has taken place in the structural elements should be

provided.




TotaL AQuriny MANAGEMENT (T@M)

Totad &u.diﬁ Mwﬂaﬂnom{‘ (1am) Can be Aﬂ-&(mu‘l as the Frﬂcead

. fe
m e Ao with dhen feoph ¢f
im wlack Aop MW Jovg, " )
otk o hohmnls Cm}?n_mmu-ﬂj ot oll & and at alf v

ML‘}R.- Ho avdn o UMFTE!UL ?ﬁh‘&;&ﬂaw qf cusfomans MA M})""Jﬁﬂ—&.

C{}mwpﬁ'v o] TaH
1 Top wmmg:.w«i shondd be

CM*PEWWM Bhf TQH | s

.,:- Govole ewnpleyees tn. WW““’Z? ‘V'“Mj M})M'
g Cambsruow L‘mnfﬂ.nwmwnf L3 Hﬁa]‘/mmd

L]
b

Aando e amd anmiHv_d -:L»J&ﬂﬁ!-‘

Ff:rﬁfnaﬂ .
: 9 }JMEME} .

validey . No
The costmes Whhimalily dedesmines Fo baak ﬁf aﬁm
mater wkat ﬂvﬁamdaaﬁm Ao Jo Covprove. czmﬂia 3
Aedosrares  hather e e,ggn’ﬁ st wotkusfcl .

Lomwmon Gord of FRe ﬂ‘i@jﬁg«m Todal amfakau_, {n:«mbn.waf
MMB&DEMJJEL mwwammt-;bmdmlfﬁ

e
Scanned by CamScanner



| @5- Process - anbercd. ”" & Q

A process & o gmﬂiq‘féfifﬂ Mﬂahen,oaﬁ-ﬂ-ﬂwqf

P Heowe: il The  Alpf Te?/w‘.mi £ eocry
s 210 ol polpomance. shodd

bul Fhese (Prac,wbs- showd be Gdﬂb—“-’g-

be mosoused akt esch ela?_.

£ Meﬂf@l Syptoon.

t?na O ﬂv'awmlﬂaﬁm)ﬂcu_ orsds Ma!ta |
Ola—FO-R'f'mﬁm/& CPuk vn TGM, Jhe ﬁ,oa%anlﬁ.ﬂl Fﬂﬂl'.ui&.b Cﬂnm}l&j/
Shase szamtnwnt? Shopdd be. famsuf_.

mﬁ:‘mﬂﬁ ,Ei’fuﬁuuf—

5. Shotagic § Splerabc approesh
g% ‘ e
b omddude the fosmulaben. 530 @Vm{‘?ﬁ@ pla
¢. Combnual im#quumt-
Team éﬂmm &7 iim}:-w,a.ﬂ f'fo?ﬂbf’é’.bjM CL{E all —‘Sa[ﬂﬁﬁé
omd, ak all Hovels fo moat  sTakshololiss Ex[ﬂ}ﬁf'm

7. Joek based dotisien mm%_
oM requiss an omgasiaho Mo nbnually collect
omd. amalyze aas vo ovder Sz i friove Mrmnaa.b'rg

W‘“ﬂ' gamrvu-f.mla‘i
W”ﬂ'ﬂf’ pnd  Im m}sm};’,ﬂ w_rlﬁji{.-g

Hmj;'t.sfm&ecfi

o f’(mjs d,(lan‘ﬂr_. P:V"‘f %) M“MM"“X

ak all Joels.

Scanned by CamScanner



jm;f:x!‘;m — EHM,MTLBJTM{“ ~
2 BWU-)@ Rrocke -”ﬁ'%’w«a ﬁmeko\Jx L;Jﬂ.t&(uf

3. Bidivg Hoskat™ Lommunnacakion
7. Fowndabion

ot build en o b
it oo %ﬁiﬂmﬂa
@i,

i O Rﬁfﬂtﬂm Iﬂa ﬂ'fd%"-ﬂ"ﬂ-u- et and mﬁﬁim&mﬂ et -
ofhics mi’&bmk A lomi"nﬂ.n Cnodt_v c% c,oerub'l' ?f et .

Sodivcdial elwu (m cheudas fmmJL ﬂ;‘ﬂkﬁ“ o Ma.-.j,_&.

gFEarmm oond 5*-ﬂ1[.£‘ﬁ”‘a/-

Scanned by CamScanner



Y Oty el andelis '

MM mrhb Puonta
O Taust |
y ’ £ KD 3
TM%EJWEUTMMU,?%HMWWW. Beach: et
ToH eamnot be bulk v om Mga%ajjaﬂ

—

[~ BPricks

® Traisry
T‘?‘Mﬂﬂ v Mﬂ u-mfa-ﬂz.nl' %{mfiarjm b ke Chg?_z
P"ﬂmur ﬁufmgm 2honld leash, Then emplajm
Fimﬁu?afhﬁu ct TQM.
@TWJI@
b (Hlhaul a‘ﬁ’ﬂd deanpupork.  behuanm. Ko wwn.a_aﬁm.zmt sl
wbﬁw , Lo l?{,vltnﬁarﬂﬁm ﬂi TOM  eammot be Su&ﬂ%‘g«ﬂa-
B luadusbip
Tox Tom & be fuccemful vh business, the f.u]owﬂ‘smf T
be. Lommmiled v ﬂm&ﬁrﬁ (s eunplofjess
F_L 'B:ch.uiﬂ% Hp{h:m
)

&) Lommunicakion.

M aehi a0 a kel Lk blo all elemest of TaM-

Thegee ane Aot ks O'é coramumicaben

47 Dowonwoard Commanicabion —» 5«?6/1\‘&::‘?:- }Maﬂw-rﬁlmml ose. abls
Jo muoks B employess tlean albouk TEM.

» Upwesd Commpnceabon —> Loursr leal, of emplbyees oxe able
L Tm:wcdg. ﬁ’uﬁauﬂ»‘m =S toF O a&u}MbLTQﬁ_

be&bmt{s Commamicabion ~> Jb braaksdown Un)@.tﬂ.a_faa/ﬂwnwu‘
prplm in & m thm"ﬂ il Wi

Scanned by CamScanner



IV~ Roof ®
Bapesisos 2lowld
Lﬂu,«d munt be yewoorrded sl

Akl oA Jeogaepe coninbidos 6 TEM
a{?FfmaﬁEd .

Runetpler_of TAH.

\’}Fl«wuf dedovin
3. Bore burinen 1&&”[\,? S

) : bux

Pronsdars  amd supplovs #hould

Horughe 3=
- H ,
b T, (ndiribuial o Jiaes to silve preblems e

- b bl as mueams
,U_’SL f]ﬂ.ﬂ{iz:.w-' f,.gf.,.{,,\a Lol cM«A ,fédww:i/

gualads:

rtod oot omd Confolanas -
d_cl fruat a.mol cmﬁtdmu_,

logews .
5. _P_g.u! o nenFhnp 3% :F'mum G MH g%f mwf"“@fﬁ% "5““"’?‘7
ﬁﬁi@f{}fvg ,gL.n;l- Gf:.- aﬁdu:: £ conknibulon m‘g’fév-f.
1. Bplommt T dechmolegces
Pud.m))‘w,ly

»% ool & fm,f_Pmm_

Scanned by CamScanner



3. Glleck, musowe
Wl decisions based on

g. ,,APP&_:I @a/zn ;b'mrupﬂl-

e 4o/ u{’fb— Cousth

Hankify Ba Coes omd by g

o Denslop wrin - wim S@norsios.

God Sramaik will benefk alt Jhe pookies
- Dw-dnp o el Flnm.
Buably b 2 dong bl e ol 8 T8
J-Lmh‘mﬂ %uonq_ dﬁma«\_, gkg&.
b - PLam ..‘!:'?L ol Clﬂh%%n(_fu
P&:fm %H M\.«Eom.smm MP% G ade: aMeonalsusd |
3. Make weao aﬂagu&' omd Clﬂf\ziwjffgom jaa.ﬂ
)fdvi,twf{jmaib E.J M’\g amd E—*ELWMJ'VHﬁ He Cawues.

ILy.. sy gous svustes ond dmﬁf"ﬂfﬁ
’Us.: %M’uj omad &al;mm%aid«] 2o boms sd{aﬁ:‘,ﬁ;
Sowites omd 5\4,PPL¢M.
19 Deltwarabaldy.
Regr produet slowtd  be- delivagd ot HRe waht e
b Meel neads of ‘por cusbman

Deliwes, ]mmﬁm.ﬁ thak moel 05 CExteeds Hho N‘T» Uliia ’
s% Juui.- L it mesc

ES M‘ﬁpﬂm ﬂmﬁmwlﬁ omal ﬁlmrufj.
ﬁvgﬂwk:,a}im shondd prachie  Conbnuous
Hasugh TQH .

C”“ffﬂmwm.t—

Scanned by CamScanner



A ——

: Mlmwﬁh‘m 0% TAM .

-

—

M{Mﬂb‘m o T8H 5 & Fawfm sti,fa ]’-"ﬁﬂca.&ll'ﬂﬂ:"
1. Momagumend Commitmant
U

mm glontd Aedane Aoer W&ﬂﬁm%m.ﬂdj wsadi: B
§ be sinple omd o8l wndustindable sbﬁ- the w\vam.

Do guabily shdd be abo doruned pgilony o managemosk
2 The m:uan: gpalily w;qﬂwm& Jiam: shonddhelp conpljers
LAy %“‘J-“l’j iww?ﬁ.uufmmm{' skivthees-

3 ;‘tﬂé:’w&a PO q,ml% tleonld be meerunable. The ﬂ/uﬂfﬂ:]
i ::j«mxtﬁ&m vt dewde .MJCU-Js Jo  weasns q,ml&l-a.
oph

amd padnaiadse
Ty vy "
Lowe dafost (o it nght oo ot B

5. (Qrakdg Lﬁumﬁﬂs ]
Fn?ﬁwxna T’Wa"ﬂﬂﬂ)mu L opeals amoortencn abouk CT/M‘UE]
B gradily comprvament frar shoutd pln coseckve masouses

to veduee cooh of rom - Comfefenance- (Hefecls).

Scanned by CamScanner



7. Aeao Detaek ?[a,onmi \%ﬁt ‘:
¢ dzmpleyee £ Quuabion. ]
Mwhi%j » l bﬂﬂaﬁj"ﬁ will conswltants sl wpardt
; 1y ¢ Gols -
&mu.mwa and  2duxaben o0 apm.wld Um?ff’w{-
A Lo W C!.ﬂ-gi
jl&.’ ﬁ}u.a.ULj Wa%ﬂ-rﬁ
o Gmd &&mg | | | ,U{M
Tho apaliby imponsrsnt Jam shadd el alitnicrg (s
omd Mﬁmbaj)waﬂ. 806\-{5'
i E:Tfﬂ'f Couse Rﬂ.rgm%
1"&2.«- %M.A.ﬂu"‘j E'T"\.?‘Tﬂn,\n_rpawt' J&E.arm., ELUJ!«M %JWE?

| et it
Df_*f‘fu;, ‘P‘Tobiiﬂ-‘?ﬂi omd lake P—rwmk'm.- aokions r?—%a"m

st Lzary ghoudd l?LW ot tew dl{m{_ dmf"

suk woot cause

%%@Jﬂ t‘:.frw?ﬂ.auw_.whm“‘ ,Q'iaw.__ 2loulld &zwgm@a e aﬁ?e'ﬂ?
J-ﬁh'o L?j B WFl”EjEHf* E""}‘ F’”‘Pmlﬁfmj q,u.nll—lj /@:Ij %"Iﬂ'ﬂa Tham_
Dont 0AAS (LmtembSnes F?-,anwhgmf ele .
%, (plw_ﬂjaj'ﬁ CuwwM:'D:
A M S«A?a.mmw o slsuld Audnnid Tyemcok‘t..
&fwﬁb A v@w@t—‘j il - “he cv.\aﬂzLj ol Lnaﬁ dﬁﬁ
oM Mhe %M% [WMWM febvikies amd ﬁa.k.u Aoaisiers. &n -

. Db ikt own agoim..
"’ﬂm, quj t:nm_thm.qM Rasrn Ak, b Fw ﬁiﬂPti‘{
foro & Suscemful project ond inplments om offen qualdy
Eﬁwpﬂpwwd:' Fﬁadi»h

Scanned by CamScanner



E“W‘“éﬁ °h_Tan . ?

i "g'l”w‘ﬂﬂw &W%M 'P:&”:‘m__
% Erbamesd mmw:(‘mmgg_
*  Elavinabion UL ponls amat ﬂl‘*‘f“ﬁ'

+ e
5 Wﬁwadwm+ ard bello Cost m‘”‘“‘ﬁaw

+ %W‘Pﬂ.auws! mlg’m Eadli'f%iﬁj"'m'
% Onespated (j‘;‘L BW%

Dosugors L LWTJWW"‘””ﬂ TaM.

3 |k Q{ Mmmﬂﬁwwt £ vt ek
& Plams nol working ok
% lack of Jaapoots.

Scanned by CamScanner



