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f Model for Predicting Impact of Loss due to Task Demand Exceeded )
Capability of Construction Workers

Nart Sooksil'” and Vacharapoom Benjaoran2

Suranaree University of Technology, Muang District, Nakhon Ratchasima 30000, Thailand

Abstract

Most construction safety models focus on finding causal factors, suggesting the protective methods,
ways to handle with these causes and also issuing rules of safety to enforce unsafe acts and unsafe conditions.
The limitation of construction accident causation models is that they cannot explain the worker behavior,
which is under constant adjustment according to task demand and capability. Workers' behavior tends to
migrate closer to the boundary of the functionally acceptable performance due to two primary pressures:
the management pressure for increased efficiency, and the tendency for least effort, which leads worker to
risk condition at almost all times. This research framework proposed the construction safety equilibrium
model between task demand and capability of workers. The model can be used to predict the impact of
accident when workers migrate into the risk condition. Factors that influence the task demand and capability
were investigated by the Delphi method; the weight and grouped factors were determined by Analytic
Hierarchical Process via interviewing the high-rise construction safety experts. The completed model was
validated by 100 actual accident cases. The proposed model is able to 1) analyze the task demand level and
capability level of the workers during the time that accident occurred, and 2) determine the impact level

of accident from the difference between the task demand level and the capability level.
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AnanFeuifisunoglundazdiduiu waflda:
gniuiinlumsSeuiisuuuuning WialSey
Wisumananinasiiindedomaduianusdyvie
fidnswannniniuwinls Tumswseudisuilduds
seduanusdweandy 9 sTAufeiu (@u 1 =
AU 3 = §1ANINUUNAW 5 = F1AUNTININ
7= f\fﬂﬁn;nfhmnﬁqm WAy 9 = dﬂﬁmniﬂgoﬁqm) Al
Iefazaglugudnauzssiuaziu snfegwigy M3
Wisuisuserinilateaniwwindan (EF) duilade
WOANTINAITVINU  (WF) vjjm"'ﬁ";umiﬁ’unmm"lﬁ
ﬁmﬁnﬁﬁﬂwqﬁnisumsﬁﬁmumnﬁqm (7) NN
fasuanmuanden sfudl EF/WF = 1/7 TaswSeu
\Wisusegdauasunng  uazluusdazgfosnmaniade
maonsjuﬁ’mzha%q 10 AUGIY

4.3.2 msAnaAIlntinaavilade
YANNIRNADDN Saaty [23] izq'jﬂamunn—
a3 (Eigenvector) 1895 MNASNBLULIUS BB

(Comparison Matrix) a:ﬂuﬁ’umuﬁmﬁnmmﬁwﬁm
fildvhnsduduisuidfisuiuresiiads maduaue
lotnunnees W assasasnfuuui3auiieud
e IBaei Vil Saaty [23] na3135 Average
of Normalized Columns (ANC) \fu3snsfifiaa
anfiaege MImuIUMmA W fwis ANC dmsy
ﬁfmﬂfnmmz\i"]ﬁmiul,l,n's [ VDINAINT 1 X 1 8NN
WEAIRINNNTT (2)

1 n a;
wl_ﬁzjzln—] (2
Zkzlak/

ow aij = Aitegluund i uazndan j 289319
wadnfuvuiSeudioy uar akj = Afegluum k
299 Normalized Column j W8 (i, j, k = 1.2...., n)

featensmulumaAimvtinaasiatesae
msnwasnBiSeuifisuneguesiivdouaadiuui 3

4.3.3 MIATINNBUAVINTNIVIATUNA

ADRIIRIUANEDAANDY (CR, Consistency
Ratio) lHiiensiaasuanuanmaaunaasioyaills
NM3ANHNTDY Saaty [23] sEyi1A1 CR fivansy
T#sipetiaenin 010 &A1 CR Aiduinulddaniu
n’jwhﬁﬁmuﬂa:ﬁmﬁmsﬂ%’uLLﬁmsLﬂ%'ﬂmﬁﬂmm@;
Havelna oehslsfimue CR fuassulildldusu
avminaeciledy uafunsnsessuiielrunladn
Tudadaudiilisansosansuldszninenszuiuns
wWisuifisugilady
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a3esnduiandisissdeaeiiadeifinadaninusaenisvacu

Ay : Hadadlnufifinasdanrinnsaenisvassusinniniu?

TF = fladaanu
EF = {ladaanwuindau
WF = {lavuwgAngsnnisvinanu

asuiisuluuwaing (Comparison Matrix) :

TF EF WF

TF 1.00 0.52 0.27

EF 1.92 1.00 0.34

WF 3.76 2.90 1.00
WRIINVDIVAN 6.69 4.42 1.61 (n=3)

A39A3NFNaTINTBINANINTY 1 (Normalized-Column Matrix)

TF EF WF WNRIINUDILDTD
TF 0.15 0.12 0.16 0.43
EF 0.29 0.23 0.21 0.73
WF 0.56 0.66 0.62 1.84
WRIINDOIHAAN 1.00 1.00 1.00 3.00

min Amax (Eigenvalue) = 3077
0.14 Cl (Consistency Index) = 0.0387403
0.24 RI (Ramdom Index) = 0580 (n=3)
0.61 CR (Consistency Ratio) = 0.0667936
1.00 CR < 0.10 OK

sUn 3 fMagumaduumuminiaduenu fadsanmuieden uazildawginssunmsvihaudemsuaindiioy

Weusee
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duuudaseildluldiungusangnsausu
naa¥1venasgeiidlseiinisustavgifmnlu
FEMINMIUTARIUINTININ 100 wAn1sal o
lilalumanisaifivseaualifmafoundda iilosan
ﬁaomsﬁagamnﬁﬂi:aumaﬂmama Taedunsdn
funmealifunssmdilesdidenionnstuiinges
nsdunsal wasuuuWesunsdu sl Femuanu
Q’gnﬁumwnﬁuﬁmﬁnﬁauL'Jm"[umm:ﬁmuﬂimu
qﬁﬁmqﬁmmummﬁumm:ﬁ’uLﬁaﬂs:Lﬁumiﬁ
FLHUANMNFDINITVRNNU  UREIEHUANNFINITOLY
e degluszdvla waraNguLIIzeINE
nsznuilsngaiafiustnals tievihnmadesloeen

ANNTNNUSTRIAY 3 A9INEND

4.5 MsaAYTIBUULINGDY
mei’]aaaauqam’mﬂaaﬂﬁﬂumudaﬂ%w
ﬁﬁwmuaoﬁ’ogﬂﬁ 2 azﬂé’nwmuﬂummuqm:win
ANFBINITVBIIUAUANNEINITALUAITVN9U

waziiunuudasadalsunuiiansnsassdisunin
1’7'iLLﬁa%omnndﬁLﬂuLmuaﬁaaoL’qummw Feau
Uasasin3adfvasnnuiiesagnivanuaulastig
Wl a TV oNNNTAY L%Nﬂ‘i’mg%u [24]
waruuuIaasivausisuldiunisfiandesnis
P9 UTURDANNNATUIINANBLEMTIUN3Y9 U
Tsidnasifudssiniamlunisien Whvnienis
¥ STHARMI fauAEE UMy
ArpAnuaNITalunTuTesauulasldainy
gaamzliiesfign (Least Effort) laglisindn
°1|?J‘L|L°Ilmmi::mu°fl’juﬁh (Boundary of Unacceptable
Work Load) TaganufiadnsuasnuilazaAaaIdisn
Tumsvheusie 2 Hasdesagnelinganaasadtly
msﬁwmuﬁﬂ”aoﬂﬁﬁﬁmu (Safety Campaigns) Las
Ysz@ndnmiivansuld (Acceptable Performance)
soiuiaaunuldsusaunanel¥suRsau sy
Filapsrusnieusmaazaadmanelunisieud
gotasoensilduszandnmlumeiudigeign
(ANNFBINITVDINUEY) waclaeialyeuilasy
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NourantuALuar Asastlun1susnsdaniseu
(@fumeulunisiuetneninig LailgaziBuann
dumou) wazauuRazwesnsodmeslunis
visn TguszavAzasnulagazwenealinnugasng
Tideuiign Seanaazyiliniianisisesnu UjiReudng
Funau olasaziasnganulasasd [9] Win W le
Wmsnsmafidneuimasels Tusawnisaidonann
AN TAUIUTNULAUANNRINTOVDINUY WA
ylauuriulusnzaNLEes (Risk Condition)
Feluanmzdananasnsniilugnsiingifmawie
\in Near miss b

walunselfinnanaduainnsieulsigesnn
AuNUAITEINTSRAUANNARUAINENIH 28
anwsnsnsalumaiudiiousl Tesegneldvouion
2a9U5sAn3nwiinansuld (Acceptable Perfor-
mance) War?aUIATaIANYaRASETifnualYlu
usiazlasvns (Safety Campaigns) Svagimeldanie
nsAuAN (Control Condition) #slaifllamaluns
\ingURLwe

asef 4 fadeiidawaliiiagufvnlumanisaiil 1

WAU\LW % 1 a

WavdunITeldandindgien1sitaiici

e

G4

wan130lgifmnese 4 wnnsal laedaszdiau
wazidaamostniiiaue  llddumsdunwol
UszaugiRmalaoase (ilosan 3 Tu 4 Lw@nﬁsdﬁu
Humansalfifiifedie) uilimannisannaais
dasadslusuisadeiiiauslumsdasd f9e
s Buadasioluil

451 wansalRsuniiuivaunu [25]
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WaRuaaNmiufinaadaudlasedn nuuiauKa
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AMNABINT9VBINY (Task Demand)

AMNFINNTALUNTNNU (Capability)
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TD18 | MIL9TBdU C4 | MILTUYINNUTRIAILARR
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