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Activity 

~ r l EJ c:::J CJ CD c:J c::l CJ 

O .. mltion Resource ~l.Jl tiplication 
fa~; tor 

Output ~r activity 
if no ~: i ting 

I 

FUli.'C ~~Lf() 4-
"p,\1\Tiffl LJ.NC~D 
A.en lii' §t7@~m. 

1-Z Dig arJ fXJUr foc.n.l:ltions 4 murs 1 1 Every 4 h:mrs 
2-.3 &.lilJ ~oo·alls 1 b hwrs 4 1 r:\· e r y 4 l..:>urs 
J--1 Coa: ret c Floors 8 huurs 2 1 Every ~ t-ours 
4-5 Hoof an.J Juors 12 hours 3 1 Ever)' ~ hours 
5-o 1':~ in t ~ r.....urs 1 1 Every -1 lu.~rs 

-- - ----- -

By :..ncr~sing rcso·Kccs it may Lc: possible to obt:Jin :1 p.:lrti;~lly balarced activity sequcoce or even (as in 

this case) a fully uc..Lu~ed :u:tivit}' St.'({Ul!nce. Si.JI(l! c.:~(h activity duration is a ITI..Iltiplc: of 4 tu.Jrs h)' 

h•n·i.nc 4 gaa~gs Cur activitt Z-3, J l!afll:s for ~-5 a full}' t.:ll•H\CcJ activity setf-Jercc can he o!lt:linc:J. ~·rc 

that the rate is 1 e'l'ery 4 l..:>urs for all activities - ic. rutp.Jt • 10 cara~:cs per 40 1.0rlin~ luurs or lll 

}!:lr:J c cs/w-eck. 
l. 1 .... ) ' 

---------------------

- ------------~ 
-

-

It is Jesir:.ahlc tu l~oa\' L' 
proJuction running ..at sa-ne 
rate for every ituu. 

(a) avo i J s v.1 i t i 111: t i me 
rorc cff k h:nt less 
waste. 

(Ill c:.~sicr m.:m:.a~uu,.mr 

8 lrmrml 
rn~ 
~~~ z~ 
n~ -< 

--------- ----------

(' l better lal.our rel.tt 1ons 
(J) hcttcr pri(in~ 
(e) better horus schune tpssible7 

-------~ 
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liP~ 
CONSULTANCY 

E:r<amplo of llno of balance; 

your cotnpa.ny has b~n a.u.Ja.ni€d a contract to erect 

124 pywns J or the eU:ctricity board. 

The. T abfe shows the sequentiaL opera.ti.ons int•o[vcd 

in tfw, construction o J ~.ach py£.on toget:.fmr 1-vith the

est~ and. required. number oJ men per gatU3 J or 

cm;h operation. 

Tnb[c.; Operation, m.nnbours nnd nutnber oj n1cn 

Ope.rnt.ion Mnn.hours 
No. oJ men pl".r- opr-.r--

aticn per gnn.g 

A.. '£xr:nvnt~. .53 • 
ll. COtter~ Foutu!.a.- 64 • 
ti.ons 

c. r.r~t t.ow~.r 
W5 8 

1l. Fi.x. ro.nttl.f.vr.r ro.bl~ 90 8 
arn1s 

£. :Fi:x. i.nsui.a.t{)rs 25 5 

-------

The hendover r~te specified is six pylons per week ond this con 
be tocen os the torget rote of build. 

Pr ~~ur 8 a 1 i rte u r u~ 1 urtce Sllle uu 18 essut r tlttg tlte t eect·, Qang 
works ot its noturel rh4thm. Stete cleerl4 the contr~ct ctur.:~
t1on. Assume o f1ve-doy week. e1ght hours per dey. end e mint
mum buffer of two doys. 
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~ ~ CJ c:J 'c::J c::::J CJ CJ CJ 

Opcr . .nion Nan- lt.leal D..Jr..t tion . t\o of ga.ngs to obt~in outp.Jt T iJne bet>.oeen start on first 
t-Is/ ,;:tnt: hrs closest tolevery h . to7 hrs • py Ion and start on last 
I)' I Jn si:t: 

----
U::avate 55 " 13.75 Z when outp..!t • 1 every b.B7S hrs (12~-l)x .859 • lOS. 7 dars 

. l• 0.859 days) 

CuncrL·te S4 A. 16 2 when outp..Jl • 1 every 8 hrs X 1 • 123 
f cuu:.la t ions (• 1 d.1y) 

Erect ~~5 a 18.125 3 when outp..~t • 1 ev~ry 6.042 hrs X .755 • 92.9 
ll"-Cf _ (• 0 . 755 d.1ys) 

Fi.;c Gmt i lever 9:) 8 11.25 2 when outp.Jt • 1 'every 5. 625 hrs X .703 • 86 . 5 
c;.&blc ams (· o. 703 dars) 

fb insuhtors :s 5 s 1 when OUtp..!t • 1 ~ery 5 hrs X .625 • 76.9 
(• O.b2S) 

• 6 rrlons per ~k of s d.1ys of 8 hours • 1 pylon every 6. bb7 }UJrs. 

l.xc :1 v-.1 t ion 13 7 5 
Start at d:ry I) on f:.rst pylon aJd finish 011 day --j-:- • 1. 7 

13 75 

8 lrrmml 
~~ 
~;~ z~ 
(l~ 
-< 

Start at day ~105. 7 • 105.7 on pylon No 124 and ftnish on day 105 .7 + ----·---- • 107.4 
(Note:- the accuncr of olculation is overdone in view of likely accuracr. of input data 
- theorctiDlll) we Lave assuned that exc..avation ga.n~ Z st:Jrts after 0.859 days - not a veryllt~&ihle as~usnpr inn 
hut then ttJe ~ccuracy is bei~ overdone. If gang 2 starts cxcav<.~tion at day 0 the ans~ers ~ill be onlr rn~.ll'~. u •• dl)' 
aff e~.: t~..-d.) 

Conat'tc found~tions 
St~rt ..at tl~r' 1.7 + l {buffer) • 3.7 say d.1y 4 anJ fini~h on day 4 
Start at d.l f.:. • JZ.l • 127 on prlon t\o 124 arrl finish on J!'iy 

. ll, 
l.n-ct towers 

+ 
1 ~ • 6 for "rlon ~u 1 

-t- !1= ll.1 

Start at cL:- 129 + 2 (t:uffcr) • 131 on prlon No 124 anJ finish on day 
Start at c.b:- 131 - 9Z.9 • JH . l Sily 38 on pylon M> 1 anc.J finbh on uar 

8 

Ul • l8.1 Z5 • 133.3 
1
,
5

• 40.3 8 1s. -~8 + 



0 

[::J CJ CJ 0 c:::J c:::J 0 

FLx CC1t ilevc;r Cilbl e arms 
Stil ~ t at L4y 133.3 + 2 (buffer) • 135.3 say day 136 and 

: or pylon No 124 ° 

finish on day 136 + 
11. 25 • 137.4 

8 
Su:-t at day 136 - 86.5 • 49 . 5 say day 49 on pylcn No 1 and finish on day 49 + 

11825 
• 50.4 , 

fix insulators. 

Start at d.l:r }3j . 4 + Z(luffer) • 139.4 say day 140 and finish on day 140 +~ • 140.6 for pylon No 124 
Start at day l~ - 76.9 • 63.1 say day o3 and finish on d.1y 63 + 8 • 63.6 for pylon No 1 
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Question 2; Line of balance 

'Th~ constru.ctt.on. p[nn. J or n house ls shott•tt ln. Fig. 5 

Tnb[e 5 gi.t•('s the ttmnhours required and the teo ttt 

· si.z.c J or ca.ch operation. 

Prcpnrc n [inc o J boLntu.£. schcdu{e. J or n contrnct o J 
50 houses ushHJ n target rnte of build oJ Jour housr.s 
per tva:R- nnd {:rn;h teatn wodd .. n-9 .at thet..r natura!. 
rnt(:., 

.Assunte n mlnltnumbufJcr tltnc of Ji..t:c-da.ys bc
bv£cn opero.ti.ons nnd Ji..ve B-hour days per t-v~. 

lJf1n~ is the ovc..rn[t du.rn..ti..ott o J th{; proJect and n .·hcn 

n~Ht tfl{'. Jlrst tcnttt oJ brlc~[nyers (superstructure op
ern.t.iott )[ecn•e the st.te. ? 

11 
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(. -al}S 31Jl 3•tUa]( UOT:J1l.l3 

-dO ~J1l1:nlJ·lSJ3d1lS) SJ2hU)"~.l1Jq Jo 'U&U.ll 1S.l1J '.:ltj1JJ1•11 

1&3tj•·l1 pun 13':3foJd 31jl fa uontU1lJl']JU.1'.3•10 3tjl s11·utJ~t 

·~1\1 J3d shnp J1l01J-B 2.11f pu-u S1-'0YJUJado U33(\11 

-~q Shttp-3•'11 f f 0 31U1l J:l j jnqt.U1l1Ul1..'1W 1J "at.U1lSo/ 

''3:J·U.1 

p:l.l'tl11lU J131jl1n btiT'~-jJOM 1Utl'al 1J:lU3 pun '1j33(l-\ J3d 

s·.as1lotj .1naj fo pnnq Ja 3l1JJ 1a6.1n1 u 6u·!S1l S:lS1lOl.J 02 

J 0 1~.l1UOJ t1 .10 f 3J1lJl31flS ·J:lUU]Uq j 0 al&l] 1l ~:lJUd:lJc[ 

'1-'0'J11:U·.Jdo 1j:l113 JO 1 ':rr"}S . 

1.uoat 31Jl putl p~u1nbaJ s.1noyutnH ayl sa.t··~6 ~ a]qu1. 

S. b1_:f 'U1 U.1101jS 51 ·3S1\0tj 1l JO j t&U]d 1101l.l1l.l·lSUOJ 3tjl. 
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Table 5; Manhours and team size; 

Opcrntiott \l v Jv X tJ z 

f'lo nftours pc.r house. 120 290 lSO ~0 JO 2 2 0 

:T"tcn per t~run. J 6 • J 2 5 

;uestion 3; Line of balance 

Prcpnre. n [Lne. oJ bn(o.ncc schcduk Jor n smofL ron

trnct oJ 15 houses posed on a rn.~ of buiLd of three 

houses per tt'cck nss.utning Jit•c 8-hour dnys per 

H!Ce""k.. 

A tntni..tnutn &uJJt-r oJ fi-ve no9S shouLd be-. OSSU.tlle:d 

. Tnb(c 6 shoa.'s th~. operations together tt'ith the esti.

ttln.t.€d tnnnfwu.rs nttd optimum number of me.n for 

each operation. 

Tebl e 6; Opere f.f ons, ment10ur3 end niJmber of men 

Operetions Man hours Optimum number of men 
per operation 

A Substructure 130 6 

B Bri ck'r'r'Ork 320 4 

C .Joiner, Lsl fix ~()O 4 
D Tiler-s 60 ..... 

..: 

E Glezing 40 2 
F .Joiner, 2nd fix . 120 3 
G E 1 e c t ri c i en 80 ..... 

"'-

H Plumber 100 ..., 
.... 

I P~inter 40 3 

. - ---
13 
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