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[uuldafio^o-n:rruan6nri'lnr:il:srurrur':arloal*5; Time-Driven Activity-Based costing (TDABC) 6.rl#
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This research aims-to compare ."f.'d;tYl"[orr.. using production rate statistics andTime-Driven Activity-Based costing (TDABC). A case study of human digging and burying is usedin this study' The scheduling by TDABC expresses a working time more corresponding to actualworking time since TDABC considers only efficient times and Joes not include inefficient times intocalculation' The result of this research found that TDABC can also solve the lack of production
capacity and create a more realistic time period. Moreover, TDABC can also reduce the problem ofscheduling delays.
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1. lnrir
qn aru n::r rio a ,rriluq: fir iiair.r:r ulduri

:srrrr6 o {rin: fl r {d1u rio air.:6r hlo:r r drn"'qlu

or:flnurrracu-flurodrrsiorulo.r d,r n a1d'qn e rn n:: u
- iJ -rio rir rinr:nhu rrfi rLfi u Io:.:nr:rioafi .rilnluiui

n r: ri lm n lulaifimiu au'orr1d1u nr:liv r: r ruhii
rJ: c?minrfl ri.llunr::rlunu rray rirru nr:a rrru
rioafi ': rviioorrudrrinnrur-oq :vdrrirra!n:orlla.l

n'rrfiurruro.:ln:rnr: lgilR: r nr: rio air.r 6d.rrfi n

rlqu rn rrr: rirdrlu nr:rir.ru Il] uasriohirfinio
fiurm:; rir,: {:-r ru r rrio airr ua; rdrr o r IR: r nr:
ri o a i r r n\ u'!u r yie o n 6 n r d o r 11 q n r n-r n d r 

-: 
6 r rio.r i

rrrrau ln: rnr:odrrrilu:;ru rlioL?nr:rirr: rrui
ri:1fi ninrnr:rndu ua;onilqrrR:rrrirdrlu.rru
rioair.r

rJq:lrn rrr:rirdrro.rln:rnr: rio afit druln qjriu

o r r rujo.r u r r r n n r : : c r r ol r : a r fi r r r u d hi ldfi r r : sr r

r-narr:arrnjo'lli:sfiminrn ri ordo rra r dr u:-n
qrJa::n nr:drrru 6wirbltrnur.:ar'hjaoondoln-r

fl nrrnr:rir.:ru rirLiIn:rnr:rirdr'hirilul:loruunu
ritr.ra1{du4uoarornadourrnfi :curorIl

o m n rir r'ld'jr n r:6'n rirmHu riruunrrard alu;oi6
raq uri'hiarur: odrl:l f .i',r ru ldr?.rriu oshiayr,:
rl: l Iurrilu n r: rioagr.rrroiodr r1n o-.ruguln:.rnu

rio air.: fi6 ncdo{i nr: lduHurrarrrunr:firr rufifi
arrllndrid{ni!anr nr:drlrudaur:oifr lTld,o?,r

r'r o sar rr:orirhiln:.r n r: rioair drrir srrr,,,rudrr,r

1l

rraru n r: rir,: r u riJu o l rirJ:; no u dr 6,ty 1u n r:
n'o n rr o:rqr rra c fl::n do,ui ru rio agrlb?riJu !J
o rrii rirl u s,Id d,r rfiuru nr:rixru fl nr:do oodor n-r

nr: rirr ru ts tirna 1#ln: l nr: drri o sr r rJ ri 1r.r u o

rrar [2. 3] rddrnr:.:r.ruHunr:rir,: ruiflqrr fiorrir
1r?d.r an:s ucionr:.yirlrur?.r [4 -7] lrrirl#nr:
nrlqr n:roaolrilu,lrl'ldarn d.r 1u n r: i,n rir rir u u n
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uau rruriurflud r d r n"'q r rndo ro rd'urflirJ:: nu n r: oI

uarrlorya 1u n r: r.l: r r r or m a r nr: rir.: r u t or fin n::rL

utnnr: :cururtarnr:rirrrun::rirloo(firrrr
;utyaunlt 0rlt:ol'tftn0{ a lunt:,)'t. tfl ul? n.tri.t.t lu

{o ro u n c ri r 1#rr fl u d ru u n r r a r n r : ri r.: r u'hi rfi u.: n o

ei': na1#tionrrr nnil"'urrasnrrlStri,:1u nr:rirrruurn

rfiu lildrolrir1rl {iltyx rdru q ornu.: r ud nrr.,rl r

u?orl'rrirrrurirdrnr'rrraru riruuo r.:arnr:rirr ru or

d.:aal#rianr:n:syreioriu4u [1, 8] n''.rriulu nr:
rruaurrnrnr:rirrruda.:inr::ru:rtldoryadR-r,lrn1r

111.t1U lltlJftl'llld!,lrutn dn tu n ttEiRln dUrl Inai
af,--

n u fl i t 50l ryt-x l9t=!{oX a n t : r 6 ou u a t cn r u lu n r :
rir,:rl [9] fir rilui,rfi,r6 n16o.r hjki:rr 1flu nr:
lrrrnuriruunnarnr:rir,rrud':o 6rrrrli rlo uri:u 1ll rg'

(tr.: rrnurrarnr:rir.: ru rci nr:r,.rdorra rlu riruuo{rrdr

rrsil nr:rir,:turrriacfi oroiantnnr:rir,rutrqnrirrniu

6.: zi.: Han:ymr oiorra rlu nr:rir rudorr o;rrnn.irrrnu

r:arfilddrr.runrraldoliud: oi iu n r: rdo rra r o tir,:

rilu: s u urra rfl r n u qinr:i:; rfiu nr: rir.r ru,i'o m u

arru r:o ocdrl#lrirunr: rir.: ruin:rr1n flr6ur fir n r:
rirr ru fi ar l r : o rJ q' ri6 bifi .r

-- J--
.: ru ii-u !linq :caldlunr:rrFiulrfrulnr:

:sursmarvor6on::!rioair{:c .irrnr: :yrror
r: a r g rJ r ru I rE r: fi ldain'o-n : r Ha Ha^ n ( Traditional) ril
nr::.J: s lrornar'[o uldii nr:6'n nr: riu I ux ugr u
firn::r:ua;rnqdlrar (TDABO fi.rorinr: :ylrror

r: n rrracduyru rlurrrira-.rnr:Hdn ri:ut roui orfiulu
r rci a v i l n : : r r r n :-u a r n : fi 1 dn' r r fi u n r : r ril o,o",n n r :
ir l.rnr:rirrrnurrarro.rrrsiacfi on::tl 1#rnlrvar

rua y l n dr6 u.r riu an r u nr : rirr r u d ar r r : o 6' uG 1 dri.r

2, oiuquuugru60nlr rlostnru.rir?ol

ii nr:o-n nr:du r1u uunru fil n::uuarrnarrirrar
(TDABC) rfluiinrrfiiruuasi ::?vrinru [10, 1l,
l2l 1u nr: l dio riu rl u ua r ri'u r ro-n: riiu 11u rir a-l
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6.ltslan l a: n.flsut5u

n'r : fl a n I 0 r 6 n n 5 r rt : r rL o'l dr a-r n t : ar a'n fi r r n ui o rfi u

Iao TDABC uiot irltntn Activity-Based Costing

(ABC) d.rflriruriruhilrnn.jr 100 13 u-u rj::al
nrudr6rludru nr:fia nr:riurlu II3] lnori':uru
TDABC rl:vnollJdruur:rn'rnof 2 eiriiarn"ty 6o

6'n:rdulurira'rnr:ain rra;narfi 1dn'rrfi unr:rrsiay

:runr:uio ion::r [10]

2.1 6'n:roiuqurita',rnrrflao (Cost per time unit;

CPU)

0Ftt lstu4un Ia.:fl l:r.ldndtlJ:nritut nIndufl l:
lir

CPU=CSC/PC (I)
Ina 

'

. CSC = riu r1u 1u n r:6'o n r dr a-t n r: a6 sr

(Cost of suppllng capacity)

PC : ri r ii'.: n r: nrin fi r.ro r::-u ld
(practical capacity)

du r1 u 1 u n r :,r"'o r r ri r a'r n r : H 6 n n r.r r o n r du 4 u

I o r m in u r n: fi 6'e 1 riuri i o n: : rL rdu ri ur6 o u r a.r

ru"nlru lrurird'rqrra rr:,xrumrdor q:Jn:oi aorufi
rdo1dr.ln'fn'lu:r!'l d{ m:-u u r n: au-u e qufi1{
u0u9t{1un:t

ai r u d r a-l n r : ar a' q fi o o I i I 1 d ( practical

capacityy r.r uuool rir a".: n 1r fla fl (2nI) fidrut:orJnu6
our::qaraldd,:6a'o:ysi:.tdurinrruarlr:orirrfr urru
ldotir.: i rJ:r ?vr?n ruua; rio l#r6n aa a6nnir r a-,: n r n

u-n a r r r a r 1 u n r : t{ n l,i o u :.r? o 1 u n r : l q a r{n or r l
fr:1tr'rai rithfarrL r: n rl:cr rorr:a r rira-l nr: H6n 1u

nr:rir.:ruIi'80% uio g5% 
o rnrira,,: nr: n fin#r rro

nrriinr: TDABC [10] ua r 1u n:6 n r:ldr n* o,r i,n:
orrio.:rinalnarrqnrGurnSoro-n: nnruqnlr'n r:a.r
rir;rinur r:ar,iorrrqu:1!1 0'.:rrarrniolfn:.jr.llru
d':r rYr ritl: r ru'u r r nilo 6'ar{un r u eir 11 d:u

2.2 r:ariilirirrfi unr:usiac6onr:r,
f,r r" -rrnrfr 'ldrirr u n r:luucinsfi nn::u rurfi /ur.j :u;

6o nr: :c ! ru nr:1or na rfi rirrilu'lu n r:q'r rfi u n r:

1:nr:lrolfirn::u [14] dln-rratrJ:::l nt:lro.l

rrarlrrrnnr:dqnnnr:ollqun:{riotrnnr:dlnruai

1#in:rrqndorlu:;6'uv u'.r 6rfi a.: u o hirir tilu do.: i
nrrrrrriudro'.::yoi:-rmofiul I l0] Io orr a rfi 1d

rirtfi unr: lurrsia;60 n:: I arrLr:orir'l:}iru iol11.l1a.l

nr:rirrrum3rur:oro,r fir nrr rr?uld' do,ru.,nr: rir,:ru d

rirur }ifio rirai',rnr:n6nd1{,rruGl (Total used

capacity; TUC)

lnz :

TUC=UTxQ e)

UT = rrarfildo'rriunr:luuriay

firn::r (urfi/rrira)

(Unir time)

Q = firrsr'rrir ( 2u) (euantiry)

ruacdrr.Jr:orrrir.i'.:nr:r6ofi hildld.rru (Unused

capacity; UC) l6Tnoldalnt:fi 3

UC = PC - TUC (3)

lao:

PC = rir ai n r: a a'n fi uori fu ld
(practical capacity)

TUC = rira-lnr:r.rfinfil#lru (urfi)

(Total used capacity)

aulsr',irfil,rru TDABC ldrir:J:crr dn: r
riu 11u nr:r 6errrir riu 500,000 ttn rira-lnr:r6srfi
oe r: iu 1d'rrir ri'l 600.000 urfi ,,ac,:a rd1{ri.r,fiunr:
rrsias 6r n:: r: to.rrrHu n u3 nr:q nrirn-r uanr l u n r: rr d

I n-.: uJu rcldo-o:rriu4udra-lnr:n6or =
(500,000/600,000) : 0.83 urvr/urfi (lrnrlnr:fi l)
u n n r: rir u:or r: a r'[n u TDABC u u.ir rir a-l n r: a 6 srfi

ldrru 330,000 urfi 1l r n ri r n'r n r: a a-crfi 1#.: ruuriac
ion::l kiurirJ:sr:raHarir#rdoto.rqnri,r norr?s
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ara'orrarrlolorrSoutorqnrir rra;nrroaornr:0qt:T

r r riurdol#uriq ndr r drfi rirrioon.irrira-r nr: aa'srfi

rarufrldn'o 600,000 urfi uan r lirfi u ri r a-,r nr: n a'n fi

hild'l{'rru 270,000 urfi r?o6 6 n:]: s n r: rl d.rr o I
TDABC 6oarr:r:oacdoul#r1Xu6{nr:r duuurla.:

luanrr,rnr:r,irrfi urruldor'r.rriuri:rfi 
1 t ol Inur.rrnor

r1 ir rJ 1 r o-n : r d'u 4 l ri r d',r n r : H a' n 1 dr u l r y a r r,J u

do.:nr:rlirriur6olurin,:rur.frt!dugo0ac 5 osdo.:

ru'la''cr:rdurluririi'rnr:Ha'nnrn0.g3urvrsiotullurfi

ni:r.:d 1 rren{nr: :rurufireiulurrasrirrrargio6on::urorrrnunuinr:qnrirlouii ToaBC

Engng.J.CMU.(201s) 22 (3)

riiu 0.87 urmsior.ruj rurfi 13ofrrdornr:1#inr:
rujd su u a r : ; im i n ryr n r : ri r r r u o csio r i n r : rJ iu
rir :crrurrargio rorujorraorl#rfilrrarnr:rirrru

rdu ufnrru n r:r srir.: un:ro flol oq lGr,rn-ulould

rrar 30 urfi nrn 45 urfi rrnu'uo'n:tdu4utor
fi o n:: n1u rir r q nrrl6 ou url a r rilu 24.9 rlrt
(30 x 0.83) rdont:n::n aotloqr:G:rn'unu'.tnr3'l dl
aoarlrnr6l37.35 Tm (45 x 0.83)

nr::l:c!roruruunarrir.:ruro,r.nu6uloulda6n^

o"n: raaI6n (Traditionat) orndorya1un r:r.: d 2

lg'ldt'rarrorrrurlo6 u = 12 l(3xZ) = 2 r-u rrn;,Id,

natto.Nrunnr6u: 12 / (6x2) = t lru loan.rd{
rrrmuorofl nr:n'o rro,.,du,ta.,n.,lnr.,rlr.r rJ.rsarn.rfl

rJ : c a u n r r 0i 1o u n : d dr c ldr: a r rnao r u{ o r r r n rlo o-a

drldrirl#:J:vfi vrinrnnr:rixruanar lo aarfl,uarna

:srfiu (1 fi l) dlornarnaoyrfiulsidr:h o,arurirriu

o s rir lrirj : s fi vr i n r n n r nit I r u a o a q z6yo d 1ti i u
fion::11o6u uas 24% druiufirn::rLnal6u oirriu
6.r kii nr:rfiona rdrr ir Fn n:: r1o6u uas n a un-u

,vr'udurflu 260/o trrz 24yo q.tud.tdt-uirl#:yusrrn r

firn::rqn6urra:na,r.r6urilu 2.52 uar 1.24 iu
nutird'l

3. n r:rJ:srrou:arrioair{Iouiiilnfi

nr:,u"nrirrtetu nr: ::lrut:nrttsiag fi l n::lIn u

iirJn6riu {rr.runruri'o.:irl: ga!nr:0i uacrioryaritl
niu rlo4anrd'runrnfi nnr:rioair,r rloXa5runl, lras

rjiurE.:ru (BOe) Ia:lail.rru (WBS) :rrl,hlfiI
doryao-o:rnanfinlrurioairl (production rate) rnu

to.roIrin:o-luaor1unr:rIfi 2 ri o{ory a a6nn I:
rirrrurirrl trasrlirrrribiryur;arnurnrrrrrodor

ro.:nr: rir.ru o'irc aiur: orir !i 1d,1u n r: riru rEuruu

na rr ol6rn::rriodir.r 1d oi d

T:Q/@xn) (4)

lnr: T

o
P

n

= rrat,:rurioaix (Time)

= :lirrtu{ru (euantity)

= o-n:rHall6n (production rate)

= drurudr.r

n0 nt:! rrarfi ldrirrfi unr:ncia;

ion::l(urfi/urj:a)
?lrE

(trjro)

nar'lao:rr

(uifi)

nurlusx!

( lm)
,.lrrrrunurirdr$*GiE- 5 40,000 200,000 166,000

sror rloa.ra'otras rlolo.: rl ou t orq nri'r 40 1,000 40,000 33,200
r : :r ao r n r: o q ri6:o *-, ,du1n?*iO n ri., 45 2,000 90,000 7 4,700
riralnr:na'nfi1dlru 330,000 273,900
rir ai.r n r: a a'o fi 1r:'ld1d.r ru (iu) 270,000 226,100

- ..t "*nrn I n tiflaflruotltll 16' 600,000 500,000
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a.vYUIant [a: n.RSU15u

o1:r{d 2 uaer.:r7orya:ronr:rrurru

:1Un1:

.11UflU

nnn::lJ 0'lu2u

ul.t

rJirror

(r.')

on:1r{aflagt

(at.l.)/nu/

?u
l.l tonu 2nu t2 3

1.2 na1]9u 2nu t2 6

rio X a d'n : r ar a ar a^ n ri o a ir { fi il r ru r o r n si r,r rJ : y r m a d

o c dr lil ld1u n r : rir u u o unu n a r t o.: fi o n : : r ri o a gr.:

o y d'o.r rJ iu ri r (Adjusting factor) 1 #r u I r s a I n-:t

an r u r r r n do ru r il r a i r u ri o a 9r.: 1 u il : y rm a'l vr a r? u ri o u
!,-

r r n fu 6.r : e r :.: u {o ry a r r a r u si a c fi o n : : ru rue o f,n ri r

r rru u rir u u n ma r In :.: n r r Io u na rr a r n r: rir rfi u,: r u o y

uan.r'ls1rl:uuruu rirruorrarrrnurirrfEr (Gantt chart)

d { 1 d'iu n r r rr u' u l rf.r hJ h,i,i'u do u f,n ri r I da y n e n

a., u',, o du a'', r$d rfi u r r?o.r rr?r 1 o r iJ u e d r.r 6 er"'{ #u u n u vi

urf n6.rqnldlunrrsr^nnruil:cru^uHanr::16-:i6.rrunsr

1 u rtru s u il : s rL r ar r ra v r.: a r ri o dir r u o n o r n #u ri.: fl n r :
1 dr vr n fi n fti.r g rJ ri'r r o a ( S-curve) u a c r du il : c r n- u
n ar I rYrru dr(progress line) 1u nr::l : srn-u n ru
'dr r rr a r fi ru u 1 u dufl ru n r r r do r n r: r o l rdrr o.:

In:rnr:

4. nr:il:srurolr?a1fl o{fi on::unririoayrslos

iG fr ufl u uu g rufi o nr ?iluasrn orclraa r
(TDABC)

nr:lffii TDABC lunr:il:srrumaruaaei,u4u

t o l fi o n: r u n r : ri o afr.r rujo r-n rir rrn u.r r u fi
o': rtrJ : s n o u d r ri'ry no o o-n : r rlu 4 u ri r o-{ n r : fl fi n u n c

ri r a-r n r : H 6 m r o r fi o n : : r'l r nj o riu r r o-sr : r n r : 1 #ri r a,.r

ru fi n t o r fi o n : : u 1 o er o-n : r du 4 u ri r a-.: n r : ru a- n a r ru r : o

rirurorklornalnr:fi t Jtol
lu ti':u to.r rirldrirufi osdo.r ld:J:c n ou hJd: u

oiu 4 u m r r or :,r du vp u u r.r d'o u ri r rnao rr a s rir,l : I o u

d'u 4 u m r.: n :.: r iJ u ri r 1 dii r o n r : ri r q r u I n o sr : q r.ju

ri r u : r n u u u ri r fa q ri r r n* o.r o-n : r q fl 1 s.r 1 u fi r r s fi

ri r 1 dii r oq.r qn :l : a u r il 60%-80% I o.r { u il r s r r 0r

In:r nr:#.ruun tiaudu4 umrr dor rdu rirldriru

rir r fi u n r : rir I il ri r 1 d'ri r u r1 n a 1 R r du r 1r rfln.: u q l r r u

ru a s d r u-n u u r s fi ri r : o r o r n du 4 u vr r l er :.: n' o :J : s ru r al

I oYo-20% 1 o,r { u :J : c u r u I n :.: n r : #.: u I n r r a c Fi r u.td o

dr u iu dr : o.r'l fl rinir d.: d r fi n du I n a'hi n r rr n r : oi r du
-';

: r n r':iaq t il 6 u u urJ a,: n r : d r I r u u u u ii fi r n u rJ : s I r or

3%-7 % I o.r.r ri il : c il r sr I n : { n r : ?i.r n l er q er ri'r u ri r I :
il : s I r or 5%- I O% t o.r.r I rl : ; I r u I n : { n r : ns.: fi u n

lu nr : 1drlo ry a d'u r1 u r o.r fi o n : :rL lu cr-: uu u

TDABC r r ldrio 
ry a oiu q u d du e { n-u r n or,lirr a r n r :

rir q r u ooo d'u 4 u vr r.: or : r m r r dr u n u l r u rra v du 4 u

m rq do ru m x n r : rir rfi u u u d.r du r1 u ;i Li'r r n n r : rir u : or

o y a r r r : n d r 
nh| 

: r l niu du 1, fi hj d, n-,,. a r n" o i,a q

ri r r ilA o ua c rir 1 : 6,1 1 #ril u rio 
ry 

a r u :J : ; ru r ar n r : ri o air.r

rira'tnr:nan 0.1ar) srrtli? TDABC norrarfirir

1#rfi n :J: yfi yrinru 1u n r: rirrru d,rfi :J:ylrar
80%-85% I o.: r? a r r? a.l r', n, u cir u n a r fi 1 rir fi n

il : v ?yr i n ru o c fl ri r il I y u r 0r I 5%-20%n r n rir a,r n r :
fl 6n n'.: u il er I I 0] 1o o I u,r r u a;u iil dl.flg :.J ur u dr n a i,o

t I 5 I nri g il d I ryrao :l : v r r u rea rfi rir 1 #rn-n rJ : s f, vr i n r n

1 u n r : dr l r u ri o a ir,: 6.r ri o r : ar r s, r ru r1o,u",o du g r u fr

ri{ fl a n r y m u sio n r : rir r r u Io afn a u re a r rnco n r fi rra v

n a r r fi o dr n iu n. r, r n ut u g d'r r o r n u r r u d l ri 1 ri,, u.,

yr3.: r ru n lu n r : dr.r ru dr r r n g :J fi I r: a r rdo n.r fi r{l u n a r

d r u iu n u r r u ri r q : ; ci 
,l 

u or"': d,r I n a r.l n o- o y o qj : v r r' r.r

8%- l 2% ua s r.: a l ruio d r r fu n.: r ru ru ui o, d,., du n r u

ril u rlo n'u fi ri.r n a n : s m u ri o n u r r u niu an r u q fi o r n r a

qor u 4u' a-nu arc.r ru u u'nuioru r ril u d,u

nr: il : c u r il r: a rrir q r u I o.r.r ru n^ u ]pr uii
TDABC rcuil.roonrilu 2 finn::l no firn::u1n6u
rravfitn::rnauGu

fi o n::u rrurlq6u rEuo rn nr:il :v rrar du4 u
firn::uInufifirudr.r 2 nu rirflrru:.:.rruiuas 300
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11 1yr ei o n u ril u ri r 1#ri r a 600 u r vr ci o fu r s uu r.r a i
rirrfiusru 2 i'u rilurirldriru 1,200 urm ::toiu4u
m rt dolil : y ru r u 20%o ril u rirl#riiums.r u I er 1,440 I ivr

rua s :J : y r r or n a r ri r ai'.: n r : H fi , ii rtr 1 #,fi u tl : v fi m i n r n

rrnfi ll ru drl 2 Ru (lriril::lri:nrirlrurt o

u u-n r r u dr u driu ar1 u ; o r n r: a r n r : dr.r r u g d'.: I l.r si o

iu uto 480 urfi nu{1u 2 nu rilunar 960 urfi
rsasmarq'rrfiulru 2 iu rflur:arrllnln 1,920 urfi
ruayfi or: urIn anr:1duuuarnain (J:ld ll srrl
"-C i,
tlo o-u lr' u g r u fi ci r H a n : s m u ei o n r : ri r.: r u rin a u m a r r d o

o o d,, u r,. u, r d o d r u iu n 
.l -'l u, r rt u u d.l n{u ! i u lJ o .r

Engng.J.CMU.(201s) 22 (s)

n u': r u r o { 6 n n : : r 11 o 6 u fi 'hj 1 ri r r a r yrs,: u r n 1 u n r :
rixru

Relaxation Allowance
1. Fixed allowance : 8%
2. Effort and dexterity: 30%

3. Posture:2%
4.Fatigae= 6Yo

5. Visual:0%
6. Noise:0%
7. Concentration: 2o/o

8. Working conditions : 0%
rirhi'r':arrfiflil:sfiminruanar::u 26% rrnr.rar,-,t,"
rir r ru n ci o r-u n"'.r liu o y'l dr r a r 1 u n r : ri r .r r u fi fl

:l : y f, vr i n ru #.r x r n ril u 1,420 u-tfr dn : r d'u r1 u rir ai,-r

nr: r.risr6{ryi r nIil I 440 I I 420 : 1 .0 I u ryr sio u rfi

f#4**,aq
(*f.,*il *Slq

l,t+r*.Hralilffi*r.(Ff1c."i.ftrxry!*-cf {**H.rrEsl.el *tc _ {qi * ti,i*
#. :F,tfib+t ;d d***irirrr

?. F:*fi{i-als

.4..fu**w

! {:"ed.-t6{

8.- lirl*lrqf +*1r'4i6t*5

trhrr

^fii4,A f.+ryfx *,fgl

lj#H!'*t
l{r4pl* *i* r}.{ i!.S
rcffitt fb*rrdd*

, r ( qa.hr*!. .l.ll
,l

ftrri*;!*
(i t r,tr" {.*ir}

Effsu&
swt&

t.l- r&iiir d-EIt-":tI]€l *i*f f***a **"gt

grJd 1 uan.rrrarrdoornflrt-r.rdugrulu.rrurioair.r (Harris and McCaffer, 1995)

rira-r nr: nfi n (r?aI) dtuL nnr,lrinrnr?o 
rya Iu

nrrr{fr 2 uay 3 rzornr:lixiueiofiilru l60urfi
:13 r r u r r u 1 2 a r. ru. o c gio {'[drr a r lu n r : vir{ r u d r fr er

:l :c ?m i n ryi In or ru il : c rt r0r 1,920 u rfi r r n rir a-l n r :

flan (r?at) n'tn::rur.;nrolufifi:J:strar 1,420 urfi ucpr.r

ri r rir a-r n r: n o'n fi r r n r il u n a r In u :: r il : y ru r u 500
u r fi rra v du r1 u : r :J :l : c u r u 1,939 u r vr r r n du r.r u
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6.lYoldnl [a: n.RSu ]5u

fi rn::11o6ufi irJ:r!lfl 1,434 urn uaolrird'u4ufi

rrqrilulo0:'tl :c!rar 505 ury o-lrranrluor:r.:fi 3

n-.rr?unr:6'arirrraurrarror6on::r:1n6u orn

r:a rfion::lfirrrudr r 2 ousioiufir6orl:eam;nr

(Practical capacity) :J rv I I or 7 1 0 u rfi ullu r:arr o,r
;e-nnnri!1naumflonna0{0udnt tl.]aii0!n l: dt{ lu

ncldlrar :ctrol 2.7 rludrriu6on:trr1n6u

,',.',od 3 u rr,,ru','ra;riu4uro rir n::r1o6uInu1d

ii TDABC

n'rn::rrrrnau6u rilnrnnr::J:urrardurlu
6tn::lIoufrlrh.r 2 nu rir6'r.ru:.r,:ruiua& 300 ul
sionu rilurirlddru 600 urn : rr: rilsiu 4umrrdo u

2oZ rilurirldriruri.rHrn 720 lm uac,l:s!rorrar
rira'r nr: aa'ofi rirhirfin:J: rinin rno r nfir.rru rir,r
2 n u 1hl ril : rr rir u rfi .r r u xi o u rinl r u nroaull aq u ;
ornr':arnr:dr.:'ru a rirll.rgioriu u3o +g0 urfi nu,:ru

2 nu rilur:ar 960 utfi :sosrrara'rrfiulru I iu rflu
rrarm'rrrun960 urfi uac'nr:otrfloiuan

m'r lrll'ra'trnn rrdn6nlyianart't! 24% i'tnlln'l
!, , - -t , i

Yl{1rlJ99t0?u ntuulla'tnla{fl l:fl nnm!{]ury].: I nuvl

rirhirin rl :sini ara (Practical capacity;,:.1 : r r ror
!

365 u rfrgioliu rrn;rrnr :ydmGnrum-lntn o rnfit r ru

rir 2 nu rilurrar:J5ruru 730 urfi::r:sucr:ar
o"ufiu.rru I fu rilur:nrl1:ctru 230 urfi nifuo*m:r

durlurira".rnrrn6nf titfil 7201730 = 0.99 :.trnrio

urfi

o r nriu r r dra'l ntr nEn 1r:a r) t rnrloqa r:n r nr :
rir.:rugiorriro 80 urfi 3rLrE,:ru l2 ar.u. ocrio{1d

i- , - - -
r'r a rlrt n lr1itiIufrrfrorl:sfrmGnrIIaa:lu :;Iror
960 urfr i tndt ai n t: H a-n fr I n:: I nau6 ufr i rl: srL rtu

?30 uIfi uaaI rir n'r a-.r n r: fla fl fi r rs tilu rra r In or rr:

rl:ylror 230 urfi rra:oiurlu:rli:;llru 950 u.tvt

ornel:lqufi o n::I nau6ufi fl rJrsltor 723 tltm udol
rirn'u4ufi troriJulao:l! :cturot 22g ut aillldo.i

luerr:r.:fi 4

,,rrud 4 uaoo,ru.,,rarrYu4urorirn::!narjq-uIo0

1fii roesc

n-rtiunr:,0"'nf rttnunarro,tntn::rnarn-rorn

rrarfr rn::lfi ri.: ru,fi.: 2 nucio iufi rfi nrl: yfi nr-n rn

(Practical capacit, ruxlol 730 urfi rrnutrarrol).,-.
n r n:: I natdufr do n n do I nil an rurrro dor.lnr:rir rru
ryldrrar :suu 1.32:-u uaylusrr:rtfi 5 uanlnr:
:l:slrunarlnui6 Traditional, TDABC uas

:sucrraidr.!rudlir'ldn;.! (Actual) lo,lrranr:,:run-u

nt nl: l]

rlqnu

rla1fl0

lt 1.l'tB

rl?lror

(x.1

t'la1

(utyt)

flurlu

(u1fl)

n'ratfl1:fia9t

lry.r'ru

160 t2 1,920 1,939

R1Atfl15flAn

11lJ

1,420 1 ,434

ririi":nr:a6sr
j

1.ln

500 505

n0 n:5!

flaunu

tlalnB

ltt.t?u

:l?lror

(!.1
t'la1

(urv)

eru{u

(u1m)

fl 1A.t f)'t: ,.{ a9 r

1{'rru

80 t2 960 950

nln.:nttHan11

IJ

730

rirainr:a6ofi

11fl

230 228

:ciyrinryrnr:ririru eilii l)
Relaxation Allowance
l. Fixed allowance = 8%
2. Effort and dexterity = 6y
3. Posture = 2olo

4. Fatigoe = 6Yo

5. Visual = 0%
6. Noise = 0%
T.Concentration=2Vo
8. Working conditions = 0%
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luao.: fi t n: :ru ldurifi o n: : u r1o Fu rilu:y usrrar

:]:yrror 2.52iu,2.7 iu uas 2.86 riu strldrniu uas
d,,frnn::rnat6urilurrar:l:rlrar 1.24 iu, 7.32 iu

ru a c I . 3 6 iu fl r tl d r o"'u rli o ri r r?o ry a ri r,: 1 o-.r n ci r r'[ :J

_o_-o dt ta .^ U, J t
0 Fr yi r [ il u [ [ ri u n r : :J 6 uG.r r u r v 

"kir 
r n u ri u r 5 sr n-l r r a n .: 1 u

otr:',od 6

"',rlod 
5 nr:r,r:sugnarrixru:runr:rru6u

:tuntt
.i 1l-l fi u

nt nt:lJ ttflu:gusr?a1

rir,rru (iu)
Traditional

ttflu

tgu3t2al

rfr'rru({u)
TDABC

tsu3tlal

Yt1.:lUVt1t1

tn0:{(2u)

Actual

1.1 191

Ftu

2.52 2.7 2.86

1.2 nau

9lu

1.24 1.32 1.36

:?lJ:g ust2at

Ylr'l1u

3.',|6 4.02 4.22

,',r'r., d 6 ru a rr a r n r : sir ru^ u r r u Io uuH u rir n u n rr a r Gantt chart

Engng.J.CMU.(201s) 22 (3)

rJilrilddrldri.: (Acrual) il:srr'urrnnr:

rir'r ru r r ncl"rr,r rou .t',ud arrur:nrir.: ruo qjlu rnor d
j',b

rn6 uro.r nijru ueiorn 1rj1rinu{rufi rn:rrgarfi fi

nr : fl n u r q a r o i r{ n r uu{ r u:.r fi n.: r ru f n.: r l "f ru r rg fi
--.-9----.q G '- q ztvty to j
n v m r{ tu tu n n n : : il u u tfi lf{:J : il toltta v q ornru n t I fr
c s i,

riru un ln ur rncl t:r{ fr 6 rrdn.:narnr:rf rqru lu rrgias

riu I o.l ii Traditional ua s TDABC nli t'l u rfi u:J ti'r

Actual ua s ilr io ua c rr a r n r : rirr r u dg ail'l:l air.r n : r y,l

1 d'ri'r gil d 2 rir l#u : r u n : r r un n si r.: t o 0,.: u., d fi lu n.,,

rir.rruleruorngrJfi 2 nu:'rrdun:rv{ roaBc nlu

Actual finrrru1ndr6oln-uurnn.ir rdun:ryl
Traditional nYuActual uan { l#rfi u dl nr : rirl r ud rir

1 dr3'r fi n r r rr 1 n dr fi u.r n'r n r : :J : y r r su r.: a r I n u I d

TDABC lt n n'fi nr :il : s r.iril rral ruu16rt

n0nt:u

.t'luou

ttunlt
.:'lu9tu

tcuct?a1

(fu;
:yuEt?a't

(urfi1

trarnr:dr.:ru (urfi)

?u111 I .,1n, J--,hil 1U\4 2UYt5
Traditional I.l lnnu 2.52 1,920

1.2 nal6u 1.24 960

1,920

-eo
I

TDABC l.l 1n6u 2.7 E .l--E
1.2 naus^u 1.32 gActual l.l lnnu 2.86

1.2 naun'u 1.36 960

960
Traditional

t?a1n1U

ltr.tu

turfi)

no'tu 960 960 729

3lY?tU 960 t,920 2,880 3,609

TDABC
t?a1n1U

ItHU

(urfi)

9tolu 710 710 719 730 11

rYs6lLt 710 1,420 2,139 2,869 2,880

Actual ,.arfirirld

ti.r (urfi)
flo?u 672 672 674 701 161

dSdI 672 1,344 2,01 g 2,719 2,990
Traditional t?atqlu qoiu (%) 26.60 26.60 26.60 20.19
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a.Wsldnl ila: n.flsu'l5u

ntn:tu

't'tu9tu

t1un1:

il'lu9lu

rur{u(%)

:yu3t2a'l

(fu1

:uu3t2a't

(urfi)

rrarnt:rirlru (urfi)

?u11 I iufrz 2UYIJ 1Uvt4 ?uvl5

dxdu (Yo) 26.60 53.20 79.80 100

TDABC [']41n1il

ualu(Yo)

sioriu (%) 24.65 24.65 24.97 2s.35 0.38

ayau (Yo) 24.6s 49.30 74.27 99.62 r00

Actual 12a 'lYtYtl1d'

rir (%)

cio'r-u (%) 23.33 23.33 23.40 24.34 5.59

?tz?(u (yo) ,? ?? 46.66 70.06 94.40 100

6': nr::l rstrrfl unudrrunnarlrrulde; TDABC uac

Traditional arl r:o:l :ylror'ld:yuc ma t 4.02 iu,
3. 7 6 riu n r I tir er'l njli o u rfi u u d'u n r : rir I r u d rl., 1 doi.,

(Actual) do 4.22 iu rrasnr::l:yrurorr.:arlnold

TDABC fl nr::J :cilrilrrartro'[rl or nnr:rirqrufi lir
!i'r3.r 0.20 {u d.:unr:il:curarr,larulurGlfinr:

il : s r r ar r': a rr r n'Iil o r n n r : lir.r r u fi rir 1 doB,r 0.46 {u
d': ri r 0. 2 0 iu o-.: n ci lr fr n r r l 1 n dr 6 u.r niu ni r ri r a-{ n r :
r.rfisrfitrn da 0.26 fu finrldrrnii toABC 6.rorr

ncir':1d''irnr:il:yrrornarlnuld roenc fl nrru
a r o3 r a r r r : o rJ fl' :isr'.r r u 1 d'l n d'r d u { d':r n : r u ti .r

rurn n:'rnr::J:yurarr:arrtuurF:.,r

100%

,"/

,,,/,'
(,r

,,2
7

,lir Trai

TI

itional

A EIrr

/ Ictual

g rJ d z n : r v,h r a.,, 
^ 

u n.,, o,'l,'fi u { r u r r n n r : ?i., 1., u o: ?",
(Actual) r:Ji uurfi ou TDABC riu n r nuHu rirru nr? a l

fi on::luulii Traditional

5. ORU:IU
< t- l-

n a n r : tn u r R :".r fi fi n'r r u a o o n d'o.: 6'r an r yr rIry r r
c.iih 1 riu fr r rau rir r u n r e a r r r n n r : il : y I r u n a r uu :L rd I

'l il ar l r : n :J fr u"o'.: r u'l dr at t n r ru u Er u r u do { I u.r u r ? a 1

n r : ri r.: r u o o n 1 :J u an { 1 #r r? u .i 
r fi ri r a'r n r : r.r a' n d r r n

fi r u'l il ru' o.: r r n fr n r : il : c :J r ar r r a r'l dr.?o 0 n.i r d n m o v
dr u rurd

r il u hi "[ sifr n r r yi- r r r on f n a u rr a r r 
p.r"o'l f r] : y fi yr i n r u

nioern r sfi nr: lr'!r:arrr?arrfi o13rJ:s?vrinrnusirflu

rfi ur nr: ns:l:arrarror {rxuaru Iqu'lilfi :su unio,[ri
fi r7o X a r fi o,r u o pr'.r rlu n r : rl : s rL r il r.r a r I n u 1 #ii
TDAB C fi fi n r : rdo na r Ii:J : s ?vr r^ n r il o ti r { rii u : s u u

4J
r ra s l.r r n or qi n r : :J : s tu u n r : yi r r r u.i'n r r u 6.r o r r r y rir hi,
ruH u n r: rir r r u fi n r r r ar r? r d'u an r vi n r : lir,r r u ua y

a r u r : o riu u r d r d.: n a' sr d t r n r r o hJ 1 d'l n d'r 6 u.: n r r ru
dla

nJu0t{u1nn?1

1 u r r u i,u'odl #n r r l dr n'rg d'u r: a r fi rfi n

:J: s ?vrinrvr1u nr:rirrru uns rird.: nr: n a-srfi t rn
d"

ril o w r nr r n u rir H u n r ? a r {.r u ri o air.r fl n r r ru dr n-u dri,u

d'u11ufi rnSuu'lf r.nnuHu rirr unrnarrioair.:,1ilfi n rru
a r r3.r fi rir a-.r n r : nr a' sr d t r n u i u tJ n r : :J fr u-fi .r r u fi o y fl

n ? r rl n a 1 n r fl du u o r n,,ur u ii rir r.r u n I i ua v r y dq ru a

n : v vr u ei o d'u r1 u fi rir H u o 1 i d'{ #u u r.r u rj r r u n n a r fr 6

6.: d'o.r i n'r r r a:r r3.: r fi o 1 #n r : :J 6' u-6.: r u ni,: 1 n d,r6 u.:

niuur.ru fi rirruo 1iru rnfi qo

rn'o r:Ji uurfi ur d'u n r:fl nu rfi riru ru rfi fi nr: rir
TDABC lr1#1u nr:r-n nIIl?nIua & du 4 uo dr.r

il a 1 n fi a 1 B rdu .r r u r?o I aq rr [ 1 6] .r r u Ia 6 aa- n d1 t z1

o

o3o%
5
E
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rrarn:JU'runrllu{tlrdtni:olqr [18] Iotr TDABC

dtr:r:noonarrrgialn:sr:unr:rirl#duquaoa.r 6.r

rirHa}iqonrnlunr:o'rrfi u.:rutdrdu rrnnrrfl nur

nlndrlrdn{lf lliun-ln:rldrn"'qtotnr:drxuor:at
<a )
fr rfi aariori'u4urrnsr] nI .l'tu firaonndo rn-u

.:ruio-rdfiinr:rir TDABC urli'lu nr:.r'r,i uflu r?a l
rio alr r1#inr ru ar o3 ru rndu 6rrri.rHal#du4u

rilu'hlsrrlfi riry u o

6r,rr?nr:f nurdr:,raarL{rfi u.irrrruunr:drrrufi

6 t; rir H a dr 1#'ln: r nr: rio alr r drri r n r l rirr u o rra r

u oi l u r r u fi a i r,: usu ri.: i rl o ir'o od u 1 d i r.r a n : ; n r si o

:c0srrarnr:dr{ruirldro o-r riulu nr: rir r 1u ni {6r
arrryr?orfi or:oriilnr'ueirrlrrrirrlurutur6r:rudoLi

In:.:nr:rioairdrFrnruuaudryuor:arfi rr.rliotir.:
-Ju :gd rR tl,iutnfrda

6. agrJ

lunr:rir TDABC I rlflunr:r rluaurioait.ri
rio n:: riru'.r 1u rd o,rr or nrrrrrn nirrrolanrurrrodau
oJullunr:rir.rrufi uonnru'otrn:Joo*unrldrur:alfi o
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