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CONSULTANCY 

Line (Jf -Bala11ce Method: 

Construction of a. Ftou.se mU_Jh.t rensonDb(1) be covcrccf 

o tj a. network off ron 1. 3 0 to 6 0 n.c t L v L t Les (Po 55 ib [ y 
/ 

nwre iJ a[[ tnnt~ri.nL d£UvcrU:s, cstnre rocu£ constrtu:::-

twn, setvers, dect.ri.cLtt) and other services are Lnc[a.c[_ 
- '•. 
t";IJ) 

Hou:c'vcr LJ tiu:: csta.tc-. Lnc[U£U: 200 houses tit.Cn ti~. 

n~tn.·ork tvou[d f1ave sl.x. to ttvdve tftousn.nd nctit·t-

tic.s. 

'TTt£tT tvouf,([ [)~ tr~tncndou.s r~-peti.tLon. on the n£t\vorR. 

nnd. it tvoufrCGe rft.JJ Lcu[t to ke-£.p i.t updntn{. 

·1 t n·ou[d not [et anyone knotv n1att(U_)ement or r.m.

p[o~jC€S ~ ftol.v \.vork l.VflS proce:edlng d.tid. it i.s proGn.

fJ[c tf1at tfa: n£tn•ork tt•ou[d ftat.•c [itt[c (JJcct on the 

tvork .. 

Line ofbolence ntctf1ocfs nre. po.rticuLnrf~r su.ite-rt. torr.

pcti.ti.vc tvork. 

·ur ust ra ti.on flo a .• pt·ost-css todn~1 ( u:ccR. 2 0) can Gc 

sct:"n nt n. c:Jfnnc£. .front tfns prolJrrs s chnrt for the c-an

structi.on of SO hou..s£.s . 
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,-\Cf l \' 111 WN\TlCti RLSOJRct ~ULTJPLICATIUJ O'JlT" Jf FDR r\CT 1 VI TY 
10. TUR:J. RIIYlll\ I 

FA.ClOR IF In \:V\ITII'G Activit v 1-2 
- ~~~ z~ 

I• 

' 

l 

' 
f 

1-2 lJig Jrt.l pJ.Jr fcx.mJ..n icns ~ hrs 
2-5 ~ i I J •:a ll s 

1 1 [\·ery 4. bc...s I StJfL'·O!l gJrJ~C 

at 0 ~ ll.O -I ) x • 
h r s arJ f i n i s h c 

3b • ~ • 40 hr:i 

no/ 
-< 

lo hrs 3 1 Every ~ 5.33 hrs ' 
I 

3-4 Concrete fl00rs 8 hrs - 2 I 1 Evtry 0 • 4 llr!> i 

~ -S 
-

Roof :1n:J Jwrs 12 hrs 2 1 Every. • 0 JlfS 
S-o Pc:_int · 4 hrs 1 1 Every < hrs Activit\' 2-3 

-

on 1:J r:.t1:e ~:.:::, 1 at ?J hr:s. Start 0':1 g:nar: e ~~o 10 at • .t • .(10-l)x 5_33 • 52 hrs. 
u~ hr s. t 
~.· t' ;,.; t' p l_' . - ...... \., ~ , I 

I 

Start on oc:.ra. ~e So 
.. _ n 4 hrs." f-ini:ih 

F in i s h en g J r a g e No lO a t S 2 .. J 6 • 

Sun on !:Jf.:!£e 1-;o lO at 68 hrs. 
hrs . 

Start en gJr.ice ~kl 1 at 63-(10-l)x 4 • 32 hrs. Finish on g:trage No 1 at 32 • S • ~0 

f.....'f I\' IT I CS c:o::up.,R Jl;c AT 11 IE I R K!..11JPJJ. R: il11 H (OR H.JL T.I PLE OF 1l U: I R ~.; 1UK.-\l RH'l11 H) 

8 ./-;-Q .. ~/ Q) / I 8 
I 

1 
'/ I /r--;; ./ /; , 

./ 8/· ./ 0 
/ 7/ 

- / / /1 / 
/'"j" / 0 

.• / / / 
I 

1---+-' 
/ / 

I 
I " 

I' 

0/ , I 
r------.~~ / . 

I 

/ / I / 

/ 
/ / 

/ T7 

/ / 

/ 
•L ~'/ 

/ 
/ 

~ 
/ .I 

I 
r-----.1 

/ ,. 
;----~~ 

/ I / 

~/ / 

/ 

/ . / ~/ ____ _ 
_.1_ .;1' / 

/ / 

/ / 
' / / ---"/ / / , 

/ 
~ 

/ I 
/ 

/ 

I 

I' 

/ 

I 

I .. "' 
/ 

/ / / 

/ I / ..... ,.... - -
I 

/ 
/ / 

7 

/ 
/ .....__,.. 

,/ 

,/ 

'(70 hrs , 110 
hrs ) 

h-9-" 

PTob1c:n ~ 

1-i.nu ~hen pJintcrs 
shoulJ SL1rt on 
g:.~ rage 1\o 1 a'\J 
1-·hen the; 1-oi II em· 
pl~tc bJrJ~c ~o 10. 
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- RA ~ kl rm l' t 
ACT I\' ITY DJRATICt< ru:m:JRa Hfl.TlPLlv\TIO~ o:.m•ur FDR ACT IV I Tl' 

~~ 
~~~ FA.CJOR 

1-2 ll i g J r.J rx:u r f cxm:.Ln i on s ~ hrs 1 
2-) t:..J i l J \.."J 11 s lo hrs 3 
3-~ Concr ete fl cor s 8 hrs 2 
4-S Rco f :.m.J Joors 12 hrs 2 
S-o Pc:.i nt · 4 hrs 1 

~-----

I F 1'-0 \\A I Tl ~G 

1 [ ,·e rv 4. bc..s 
1 Every "' s. ~~ hrs 
1 Every .:. 4 tlr !> 

~ 1 Every. • 0 JlfS 

1 Every ~ hrs 

---

Act i vi t v 1- 2 

Start o!'l gJrJ)!C 
at 0 • ( 10- l) .x • 
hrs a~ f i ni sh • 
3o • ~ • 40 hrs 

Ani vi t , . z- ~ 

Start on oc. ra >:e So 
Jt 4 hrs.-4 f-ini sh 

z ~ nif -< 

on ~:.Jr :.q_;e ~~ 1 <~t 20 hrs. Start 07) G·:Ha£e No 10 at 4 + (10-l)x 5.33 • 52 hrs. 
6tJ hrs . 

Fini sh on gJrage No 10 at 52 • lo • 

,.~~ r i \ · i ~ r 3 - ~ 

Swn on bJr:Jge kl 10 at 68 hrs. Start on £3 ra£e No 1 at 63-(10-l)x 4 • 32 hrs. Finish on g:1r age 1-io 1 at 32 • 6 • 40 
hrs. 

A_fl i \' ITICS CXDJPJUNG AT TI IE IR !-iA1URA.L RifY1H·I (OR ~ULTIPLE OF TIIEIR 1\.!.nJKN. RHYTlH) 

0 '-----;'"0 . 0~ / 0,. 1 •10 8,.1 ~ 
.I I / \V/ '(V ./ ~ 

/ I / / 

1--j . / II a, / 
/ . / / /I / ./ / 
~ / ~ / / 

I 

1--+-' 
I 

I I 
/ , 
--; 

/ / 

I / 
~ 

/ / / 
/ 

I ./ 
I / 

_/ 1 I 
1'------,~ / ~ 

I I / / 
/ 

/ 

____ , 
I / . 

I I 

I I ... ." 
I / 

/ 

' I 

/ / 
/ / / . / _/:....._ _____ _, 

-r / 
/ / / 

/ I I 
I .... 

I I ,- - - 7 
/ 

, I I 
------;- / / I / 

/ / / , 'c.... ___ _ 
/ --- -

/ 
/ / 

/ 
/ / / 

/ 

/ 
/ 

/ 

/ 7~ . 
/ / 

/ 
-,1 

/ 

/ 

/ 

/ 

(70 hrs, 110 
hrs) 

h9-~ 

PTob 1 c:n !:1 

i inJ kh.:n p:1i ntcrs 
shoulJ st:•rt on 
g:trat;c 1\o 1 a.rJ 
\.·hen the 1 wi II co-n
pl~tc ~Jr:tb c ~o 10 . ~~ / ' ~ / ·~ / / / I . I / ,. 1• ~ ,L _ _.. ;::1=:r;- t. 1• IJ ..,Y- " • ~ · •• l• ,1. 
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Activity OJrJ t ion RcSOII rce ~ul t i rl ic:Jt ion CA.Jtru t ~r activity 
f. u.: t u r i f no ..... i t i ng 

-
1-~ Di g <.~nJ fXJu r fcun.:.htion.s ~ mu rs 1 l [very 4 IXJurs 
2- 3 &.JilJ ,.·:Jlls 1 b nw rs ~ 

"\ 
1· E\·er y 4 l't:lurs 

}-~ Con.: r..:rc Floors 8 hums 2 l l very 4 1-uurs 
~ - S Hoot" :mJ Joors 12 hours 3 1 Ever}' ~ hour s 
s- u I':~ in t ~ I'J..JU r :i 1 1 Every ~ h:Jurs 

e:o i.:K rt.:.:Jsint: rc sou1ccs i t roy L-c rcssi bl<; t o ob t:.~i11 :1 rurti:llly ba ! Jrced Jctivity Se<;l-JCIL:e or even (Js in 

t h i s c .:~ se) J full y u.JI J it.:cJ J.:tivit)' Sl'{(UL'ncc . Si 11..: ..: L'..1 Lh Jctivity durJtion is J rru lti r lc: of ~ I).)Urs h)' 

r.Jv inf! ~ f!:lr~t:s f :.J r .lctivi t y 2-3, 3 t:Jft!!S fo r ~-5 J f,rllr NlJr.coJ activity sc'fJercc on he o t.tJi ncJ. ~.rL· 

t h . .Jt the rJ t e is l e-;ery ~ l"t:lurs for all <:ctiv i ties - ic. 0-.ltp..Jt • 10 (!3rJ!,!CS pa ~0 -..orU~ t ~Jur:> nr 10 

1.: .1 r:.q; c s I \.Jt:\: k . -.. 1 ~ ) ' --;--------.~---,· . - -

It i s des irJhlc ru l~o.l\'l' 
proJuc t ion runn i 11 1; .J t :;.r..e 

TJte for c:vcry i tL.-:J, 

(a) ;avo iJ s \.r.litilll! t i111c 
lll(.Ht: cffi~ll..'llt lt!~s 
\o': IS( C. 

(!1) c:~s ic r rr.Jrul,!uucnt 
(..:) bet ter lJ luu r rc:lJt lon s 
(J) hcttcr pri L·i nl! 

8 1 rill rml · 
~ ~ 
6 ~ )> ~ Mo/ 
-< 

----------~~ ----- (c) lx:ttcr l:xmJ:i $<'hun~ po:>-:.lblc:~ · 

- r r.. : , t;=-r , • • 
/-,·7-s 

1 .J .1 o 1..) -(.l n &> 1 o 8 ..: 
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-~~~~~ 
CONSULTANCY 

\ 

E :~amp 18 o f I i n e o f b a 1 an c 8; 

lJou..r company ha.s been awaniuL a contract to erect 

124 pywn.s Jor the ~tricity board.. 

TI~ Tab!£ shot-vs the seq~ntW operations i.nvo[ved 

in tim construction o J e.ach pyf.on together with the 

e;.s ti..tJ1..a.ted and r~uired nutnber of ~n per gang for 

each operation.. 

Tnb[€.; 0p£rnti.on , m.nnbours and nutnb£r of nu:n 

l)pe.rn tlo t1 t1anfl.ours 
No . o J nu:n pr.r- opc.r-

ation p e.r CJfl.tHJ 
' 

A . :£ x r. r1 v·n.t .e. 5.3 .. 
n. Cott.erct.e. Fou.:ui.a..- 64 ~- - .. 
ti.otlS 

C. f.r~.ct t~nve.r 
~.5 8 

D. FL:x ca.nti!~-vr.r r.ab(~ 90 8 

anns 

£ . :n .. x i-nsu!.a.t.ors 23 .5 

The hando ver- r.:~ te specified is si :< pylons per w'?ek and U1 i s can 
be tacen ~s the ta ,-get r~te of bui l d. 

Prep~re a li ne of t' ~lance schedule essumlng tha t each gang 
work s at 1 t s natural rh y t hm. State cleerly the c :Jntr.3ct du r -3-
tlon. Assume e fi ve- day w eek, eight hours per d~y. and e mi ni
mum bu ffe r of t \YO days. 



\Iff>~ 
CONSULTANCY 

\ 

i e. 5 m c: n 'tt o 1< in'] for 1 1 h o IJ rs is 55 m .._, n ho urs 



' 

( 
\ 

/ 8 1rn1rml 
O},:rJti on ~bn- IJt:;Jl 0-JrJ t ion l'o of g311gs to ob t J in CXJtput T i.r.-: be~en st.Ht on first ~~ hn/ {;:UIC hrs clos es t t o / every ll.uo7 hrs • pylon and start on las t 

rw I un SI:c 

U.cJva te 55 4 13 . 75 2 "'"c:n CA.Jtf1Jt • 1 every 6.875 hrs ( 12~-I)x .859 • 105.7 dars 
t· O. !l59 d.1ys) 

~ ~-z~ n~ -< 
Cuncr~:te 6-$ 4 16 2 'when outrut • 1 every 8 hrs .... 

X 1 • 123 
( cu ; c .. b t ions (· 1 d.Jy) 

t.:rect i 4 5 8 18.125 3 wh~ output • 1 evt:ry 6.042 hr s X .755 • 92. 9 
l t,.., c r (· 0. 755 days) . 
l·u: L:ln til t.:vc r SJ 8 11.25 2 W'hc:n cu .. q :ut .. 1 ·cvcrr 5.625 hrs X .703 • 86. $ 
r.d •] ·..: :H r• ::i {- c. 703 ~:~,· ::.) 

~ insul< tors 25 5 5 1 W'hen CA.Jtf1Jt .. 1 ~cry 5 hrs X .625 • 76.9 
(• 0 . 6~5) 

• 6 pyloru per wed: of S d.Jys of 8 hc:urs • 1 pylon every 6.bb7 h::x.1 r s . 

l .H .wation D 75 
Start at day 0 on first JJY l on and fini sh 0 11 day~ • 1.7 

13 75 Start at day 0•105.7 • 105 . 7 on pyloo l1o 12 4 a.nd f1nish on day 105 . 7 + -·- • 107.4 
(No t e:- the accuracy of c~lculation is overdone in view of l ikely accu rac~ of i nput data 
- theorc t ica l l) we have assuncJ th.:lt excavation gang 2 starts after 0.859 <Lys - no t a verytttUihle as51ui\-:r l"n 
hut th..:n the accuracy is beiflt! overdont.: . I f g;uag 1 stan:;; cxc~vJtion a t "day 0 the ans~ers \..·il l be onlr IlLli\ J: •. d l r 
:Jffect~.-d . ) 

Con-.:rc t c founJ:Jtions 
· St :Jrt .J t <by 1. 7 + 2 (buffer) • 3 . 7 s:~y d.Jy 4 anJ finish on eLy 4 
Start at d.:ly i + 123 • 127 on prlon l'o 12~ ard finish on J .'i)' 

16 
• B • 6 for "r l on 1\u 1 

I. r l ~ t t O\-."L' r s 
111 '1" fj = l :t 1 

S t Jrt :Jt J..q 1~9 + 2 (buffe r) • 131 on pyl on ~;o 12~ :.~nd finish on clay 
St.Jrt at J.Jy I J I - 92.9 • JILl s:~y JB 011 py l ar, ~u 1 anJ fini!>h on •JJ)' 

.......___ 

1
8
J l 18.1~5 • -A- • 1JJ . 3 

; 8 'i-
JR.l25 • -!0.3 

R 



'---

\ 

I I 

,.~ 

'\ 

Fu CClt i leve r CJbl e arm s 11 25 
StJr t at LJY 133.3 • 2 (buffer) • 135.3 SJY dJy 136 and finish on dJy 136 + ---·--- • 137.4 

for pyl on~ 12~ 8
11 

2
5 Sun at day 1.)6 - Bb.S • ~ 9 .5 s.1y dJy 49 on py1cn No 1 ard finish on dJy 49 • -8- • S0.4 

fi.x insulators. 

S tJrt at J Jy 137.4 + 2( buffcr) • 1 39.~ $J Y dJy 1 ~0 and fini sh on dJy 1~ ·~ • 140.6 for pyloo No 124 
Star t at ~y 1~ - 7b .~ • bJ.l say dJy bJ anJ fini sh on dJy 63 • 8 • D3.6 for pylon No l 

II• 

, .... 

•• 

"'" 
'-

1.-

)A 4-4 

.,..., -
-- ~,r-

.~_ \--""'-- - . 
,r_ ~- _-_-l,...- .,.., - - ,.,. . -(.. - .) - ..J-- t-1- . 

- v__ ~- l -/. - - - ~·- . - .} - (. . . 
- t. ..,._ ~. - ,,-. 

- -- )~ ""·. 
- , . . Y.'-- t.-:'- --- (-~-

J.. •• I-t II• 

..: 

... .. 

t+-t 

r:-;1-6 

/w 

8 fFri i rtffi 
~~ 

~-~ z~ no/ 
-< 
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