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BLZ R A I RS TREIF AT LA TE . e SRR SR A
I TE, CASEE AR et R o, IRpkan2-3], I
I, AT X S A R R Z 201 . Petroski [3, p.63]
SR T VAR S AR - IR, LU R T B A e FRATT
Bk G, RIS AT R s, ok
BEART.” RERBIN TREZR . HET. ARITA
DA K3 b o AR T B I R R R [4]. REH
TCEC TP Kt Torp i) TRE MR, (HFRAT TR e LAIs D T
PR, DR FRATAE A 2 T 5 B0 A g i AR ) 2% A
(BRI I 54k 2m) [4-6].

WP [7] R . e, RVERZERD Rk
(R EA R, PR MR R [8-9], At —E
TEAE UG T AR BT SR it T390 1|) 5 8RR S AT
N B RE . R EERE N BN E R
RO W, ATRETEER T [10-13], XXt A E AR
RFE DL I H A2 7 2 A N M B AR A T 5
MAI[10]. PRIk,  n SR RE e o /b e il % it g it 2 o ) 22
AUERAT A, #nT CsbiR T, I AT DR e B 1k T
T HUR AE[6]

filhn, 5620224 1 HIRAAE T ULZZ 8 KR
W, NTAAZ SR I G IE o), BRI ok
Xof FEAH VM (4 T [14]0 25 RBURF N K & 5% £ fif P ikt
A, XA R S ) g s b, RER
PR S RTH RN MR, (HIR B B 77 1 T H R i 7
e “EfEEE )17 (error resilience) . ZR1M, % T4 it
() Al Tt B P ok U, IE ORI, AR T X

T LR AT IR T2 it T P 3 A7 TE Y ) & 6], R,
CFJE 7 K EHE TR IR THIRARER, 42 T
1B TR M [11-13,15-24]. L SEWE 7000 55 F 1 5 35 1
(AP —) IR TJRFE, MHRHEm “2” “6h=” “ARNiEH”
AT TG, NI T S E0R TR A I HRT)
IR deah, AT T 25 (s = 5 RE s
PO MAEE, AR RGEERE(5].

X Z Y SRR (UAIEAY . B2 AR
AEFRA AR BRI, S ECT R 5 B S AL
A, FR SR E A T (wicked) [25]. &2,
L TR P — JE IR R T e o AL 7 IR SE &R

teAh, —Se A E T e — (B D AR

T Corruption refers to “the abuse of public office for private gain” [7, p. 552].

[10-16,18-19,22-24,26]. XMITERM THRIRK R, Z2H
SRR, BORSEAH 2 A0 BAE R 0 JE R HEAE R [25]
R, SRR BEAS T 2 FAR S B0R TR S A,
DA I/ IR TR AR R 7 127301, tHEtE S, 44k
TR TIRE R “wife” Wik T «—7)9)7 mm
B M5 [15,17,20-21,23-24]. AT, A ZE#ERTG T
AR SR, - 2 BH 7 AR I A 1R 7 Sk il T ulk
T HN%[6-7,27-29].

ERAE TP IR T4 0 B 8807 A AR §2 00
WRAT T RE T, (E6HR TIVIGE AR 558 LL A anfa]
REWDIR TRTTER TR R Bk, A3l
Je ¥ B N B — SR AR U #2 . IE 4 Asadi 55 [23]
Frid, XuEik 7T RBITF “IHIEEE B (new wine in old
wineskins) HJEEiRid. HFit, FTFE—MPE4E 53,
RIS S A1 46 2% A 1R 2L [25-26] .

WA T R 50, A AT RE 8 R TR T 5
[30]. [AItL, ASCHE%E T 2Z 80 SSIERE 78 [27-30], IR T
UL 5, HAEURIERE R, AR E A S R
Sy (AN R AS RIS . FRT MU BB R R
“HZUFIIE RGN IR Z IR 152331, p. xii].

AR FNA T M 5, DU ARG TR
HHELGR TR CGE23). RE, B CHZ=AA
A RRRIF, LASCHRERHR TAEERMERL M T ok . B2k, MR
I 22 SCHR R SR RFF T3 R TR IR B3 U5,
WiFR T3 B4 DL Al AR 7 S bRt H o w42
Bl B MR IR T (BB S5 B, AUuie 17
FCGE6T) MLZER BT MSERRE L. mIGRAL
Mgl (58711« A H | 2 H AR T 3CHR 1 Tk A
PN : (DFEH TR TR R EIE T 5t DU 2R TE
ZH R K ARIHIER; @% T Love Al Matthews [29]
PRI Z S ESOEIE, BN T Wi 2 R R )
CBRFAL . REXHRIIR D 99N H i T 52k rh

2. BIRER

—ANGURII H H f Z2 48 SO AT T Rxes - s
SRR 24 S LR R VBE T AR [27-29]. TP 22 4
SCACAE i TS B oy . SRS AE IR 1 [6,
25,27,32-35].

¥ Defined as “the total direct cost of re-doing work in the field regardless of the initiating cause and explicitly excluding change orders and errors caused during offsite

manufacture” [10, p. 1078]. Various terms such as qualify deviations [11-12] and quality failures [13] have been used to describe the need for rework. These terms ex-

plicitly focus on quality issues, but some studies also include design and constructions [11-12] whereas others do not [13].
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Before an error

After an error

Interpersonal processes

Outcome

* People work hard to prevent errors and wor-

ry about committing them

* Low levels of confidence

* People become stressed

when errors are made

* People hide errors and are therefore reluc-
tant to report them

* People are fearful of being blamed for the

 Counting of errors and the

number reduced

* Learning is hindered

occurrence of errors * Marginal performance im-

provements

Adapted from Ref. [32, p. 666].

TEANFANGE il T 20 2R BRI o 22 8 SO A 2 B 1)
55— 224G BHAS 1A 2E IR IR TRIRE ), A%
ORI, I H&W s R6[25,27-30,36]. A T iE 4K
TR 245 30, A2 FRBUR TECN “AEF IR FHE”
RPN Bl R, B R — IR S
[34]. Rk, ZHMEHLEE % IRMAH, KA
% M A7 PR £ B SR 5 [2,32,37—38] 1 it A TR 7R
SCHERH, AN A BORE T 22 B R FUAT N A S B0R T
1T THFFL[27-30,36,39-40]. [RI, A SCK ] 22 A R 22 4
AUSEHL PR, PO ZERE IR THRE. E141NAaE T
—MNMRLIARE, JEfE 7 AET T S B S BOA &R
1 B SR iR .

HEH—F, ARCHTIR T SORE S EAT R, K
IR LEAR G FRLLE B R AT IN R R T it A AR AR —
Ar[10]. B AR, R TR —IRIZMES), RO
WA N RS s A S, IR 38 B AR N — F zemblanity
(RIA AARPYEFEA L NI IIR I [25].

2.1. fTBh =
K H Frese £l Keith [32]7% T H A48 ) 4T 3 I HE 2K
TE N E . I, frshEEE SO “Sitkl. BirEse

oy RGAL BT B AMm S, DA B T 2 R i S 8 22
HATAN” [37,p.1229]. UK AEATEN R LR RIS, KA
M SR B, RN TAEMIE 2 Rema L K A [38].

ARG AL WS, @EB T, 75l T 248
AN, BRR ZE RS TAETE B R A G R [2, p. 256; 33]. Uik
Ab, NIT “HEHH ARSI R & HEJLE” (2, p. 256]. H
s&, TEHLIEILT, ZERarr A EER, FLFEEE
FRRMEZ BTRGE AT B . K2 i, MOl AR (i b A
TH TR Bl RS MRS R A=
SRMET—RINEFANRSG AEEH AR E, &
MR T RIVFORS 25 245 7=°) I =4S . SR, AR T
BREIN R CndEr= s ) MITERKSHAIREL, ZHIMRE
HIRA, XA RE S BT E I E R [34].

ZEATRE T AN 28 (g B A = AR
B R CRIEE TR0 B AR S 1) i R AE[41]. 1E
T TR SR A, MO 53T B F T AR I O3 T e R
HUSE T ARG R s PR R %) . BEJE
S SEE RN AT BEAT AR B IE, o MO 53 T
el R 7 k2 —[41]. [FRE, MO Gas 2 LR
VR R ) B Y B AR S DR, At 2 B T R A
PR[41].

Attentional failures

« Mis-ordering
* Mistiming

Columns out of alignment
on a multi-storey building

* Intrusion
» Omission
* Reversal
Unintended
actions

Memory failures

» Omitting planned items
« Place-losing
« Forgetting intentions

Cutting and weld preparation of

bracing was non-compliant to the

=

Knowledge-based

: Rule-based dimensions specified in the
: y « Misapplication of a good rule drawings and the Australian
: Mistdics ! . App"’égﬁon ofa badgrule Standard fabrication tolerances
\ 1 L

Intended

» Many variable forms

actions

Paving 20 mm to high

‘ Purposeful acts
4~ * Routine violations

« Exceptional violations

« Acts of sabotage

Fire starter bar 50 mm
left of right of correct

(a)

position

(b)

B 1l R IARE. (@ BL—ZHAEM; S 0S54, p. 207]. (b) 7 ZLR LEA-S M BURH) .



ENNZH, —2m e AR Re 71, W
W (NTAER. B AERA L. K /e
I BRAD . W CnE AL AR 24 s
PREE. HIBARIZH 2L 240 2 1t OR TR IR & . Ftk,
A =248 T A B A AN BAJZ T 4 3 [R) 52 i it & 26
[42, p. 1322]. 25 nAe 200 H A B0 1B 2=
X LLIF AL HR[29,43]

o BEATH B BRI B 25, TAEIFE4REE

s MAIETF AR ZSS, BITEA JE Z 55 1
ORI F AT B T 5

o KD EIAN G 225, (HBIAE A IE, k8T AE.

R B T SUN “ZANHLASHENT N, XEAT
RS T HLGE NI RE T, W A2 SECRFI 45
B s, RS RN BB, R AR AE KU PR B
W, i TR (44, p. 154]. K, ANIEAH g
MRRIE R 2 AN N B T I ZHZASE 7 [44, p. 154].
TEZ BT HIBE LA, AR ZE R I — A SR 7 il T IR) o
A AE I, KA A BRI IX AN I A H
ANEMIFEPR[29-30,33-34]. L L, ANEHMIUNE T 4HE
AL TSNS . (HA2, IEW R SRR, X
LA BT — AN R B IA SCAL T B 205 [28-29,36] -

2.2, R —3 N

5irah 2R, R R MORE RO R B FAT A
FERAT “ H LR A G 52 At N B35 17 1) 5 P60 ) A0 2
[45,p. 36]. b4k, AHIATTAbRAERIEOLE, WH 5
— P SR B 7 S RE, R R S
LN AT 22 ke, T Ae H I AT 9 [34]. EIX FRF L
T, SREGXFAT S EALR D9 1 SEIRE oAk (REEAR
FEGMBN AR ED, B RN TIESFIE R, Pl iE
FRAE R [34]

i OENGE 5 7 HATAE K, Rl LZ
EREF T R, CIXFI S E — K WA LR T S
T, BRI U7 o ] o 2 S R AR B A, i 3 s R U
SEXTRRIT IR o X PRIV s (0 — B 20 2, B T
AN AT [45, p. 37]o X FEH 2 XF TAE I 2B 7= A A F
SO, SEURJAEE), BIRNHZThRE, FHRHAFH AR
FI2E2][45].

Tt A2 T 2 B0, AT 25 R X R e
15 01438 FH 1 [46]. 5 150 e 10 000 498 A0l — Fof S AT
Ny ARSIy “Ett 27 AT MU KB
AR GER M A ¥ — A7 207 [45, p. 36; 47]. Pk, 7EK
A BRAT S, D ATE RN AT AT ERE R

MATAT AR RUE R B F, HRILE QiR TR, 2R
SR[48]. MEAFIE MR, MUWAIFR 77 & /2« AR L
e 7, ELER T, < TAER R D2 B ARA )7,
It H &AW 25148, p. 298]

WR T HEMAT AR, WhZAT RSN “X
MHEEATAY 41, p. 195]. WIRFHILH B R G00E KR
F, MNZERAT RN IR [41, p. 35]. 2RTH, &=
EIOFA BRI A B AT FELEMAT NATRE “fF— e
FERIEE, (AW R RGHINEIR” [41, p. 195]. 1E
EMAE LT, ERAT R LR AE AT A (BD, B
COIBEAT N, MRS NAT R — 47 [41, p. 195], B
B AME L —— “TERFE BT K AE R —E AT R [41,
p. 196].

AEFEE DT RS A IR Z . AT [W12019 456
WRIFEEHR (COVID-19) 1. WA TEHELE, ARG AU
Al ReSs LA BB AT AT B TEVE T I TAE . fERUNIAS G 3E
TG OL T, “ARAEAE B ARAT 3 7 SR SEBLAH R 1 H 17
(48, p. 298], Ak, X9 s NFRAE 1 9w i&E 1T 33
L2 . XAk, AMTRABRLER), T2
FACEE N, A AT T3 i 5 At A6 ok 4 34 47 3 72 e 491 A
U, TERFFUMZEAT N0, FEFEREAT AR AERE 5.
iE 4 Pablo Picasso T 5« “BN L K IFES I, ARA
BEARAN SR FASKREFT R . ™ f g, 38 5 P AR ) mT LA
SUBHUN, AT ARG R BRI, TR RS IR
TSGR ) R, B R A GBS,

3. AtARERT?

SRR, i RN R T SR 2 T A A AT
NRAEMI TR IR o (R, g 22 R 3 0 ) M R i iR T
R AL T 2 77, X FREE T Hi%[26,50]. FHSELE, R
B A2 AR AE R R[S1]. Kk, 53 HUE R Sk
[41125ML, RGP IHE “WEA” (pathogens; RIVETE
1P = FHEHMEM, MSEOR T[52-53]. bk
I JEAR SR B e T 2H 2R e T B E AN H & O 1
ARSI (53]

DRI, i JE Ak ” AR AL TARIRARES, Jl o 2V R A
MBI, AT “ERBLZER GEND Z0” AaE
B EATHRIAEAES3, p. 425]. B I R4k 7 HEEAR
W, BATME R H R AR SE k) — AN 4 BGE 2 [52-53] .
M OORRART SRR AR, EEFEIR T, LR
b, F s RAOE LTI . 2 AUE IR F R RILK; 1
RILZAT, ZEHAIGEIE AT —RE. R, 7EFREIR



T2 AT, “H AR

PRI TR

& H] LA R

FEZ 21, Busby Fl Hughes [52]#i € T KM LT H
I\ FR B AR
Hughes [52] A & Love 2%[35,5313E 4T AR T HF 78 A 52 1)
“RRIFEAR” A SRANSLATIER],

RN R RI[53] -

K215 H T Busby Al

FF. ik,
BATA LA

HRW. Pk, HIE WA B, WU

SLAVATH A ERIE “RBEIA” (088 /1136].

SERR A7 7ETA
BT, A P 0 S T 9
{E2, SRR AR b %% 5 % B 2 4 8 A
WA R M SR B R B A A R
F T 77 B 7 s A B/
AT AN T A [53].
X,

A[52-53].

Al [52 p. 4317,
FEIT A g
FEE A7 7E[53]
[53-55]:

(1) A P R ER

TEIX

(RN B W A LiE3)) 182
FEARGEYI BT IR T

3.1. “IhfE
7% 5 B IL[52-53]. I
fer A PR R I BRI H A

Bit T
PR LEBLH T
AR K

GrPEFA PRI BB ARIRAN I, A S A 14 i) 230 B8 o ™
F% T Busby Fl Hughes [52] A & Love Z5[53]/ SKEAF 72
Gb, RE O IEAR T R R S HAE ST R BRI T A G R

BB RR, DMREXT T R X

SRR SEZ B S M) FA LA R DAIR

PR B
(Y Nl SR S L Ry P
U “I
B4 5 30 17 AR RS S R [35]
“TrRet
R RNH AR R TCRE IR (O AERESHATIELE S =
1 AT S M
(B, FEif e AT BTG B E M AT 55 A A4 5 R

WFER [ TAH
EMEBZE” (functional stupidity) 7E#21EH ,
Alvesson fll Spicer [56]
“Tihett RE”

'%E” JON HE

JON HE

S SCNHL R, IER

B CARIE), BTN 2 X FE

CIFPEHERD .

Akin Alvesson 1 Spicer [56]+

Love Z5[35]W %23, “Ih

REVE B IR St AL BRI MBUE A K. JTHEZ

(2) RGP AAAEAE BARIFR W kEe. Hle Love ﬁ[35]Xﬂ%§U » FEABATEOTIRS Z2 5 oAb, A PR
SCAT 9 A TE A XK B4 4% 5 7 B (Eﬂufr-iﬁﬁ-ﬁmi)o PSRRI R TR R I B 4E77 30, DAEY
R2 AR ZE R

Category Pathogens arising Busby and Hughes [52, p. 429] Love et al. [53, p. 429] and Love et al. [35]
from [52, p. 429]

Practice Peoples’ deliberate  * It was the practice for designs to be checked only for in-  * Failure to undertake design reviews and the distribution of
practices ternal consistency, not consistency with external con- tentative design documents to contractors

straints and requirements

Task The nature of the * Trace quantities of a contaminant had disproportionate * Engineers failed to detect and correct omissions in design
task being per- consequences in a particular process design task documentation; furthermore, schedule pressure resulted in
formed disproportionate time being allocated to tasks

Circumstance Situation or environ- * The firm procured services in a market where there was ~ * Low design fees meant that tasks were deliberately left
ment the project inadequate information about the quality of products out; schedule pressure resulted in some tasks not being re-
was operating in called at the appropriate time

Convention  Conventions, stan-  * A person adhered to a company standard that had previ- ¢ Re-using existing specifications and design solutions; also,
dards, routines, and  ously always been superseded by ad hoc agreements— failure to adhere to new company policies
codes of practice which, as a result, had unknowingly become obsolescent

Organization Organizational * The slow ramp-up of projects led to delay in early tasks ¢ Blocking of communicative action due to an error-preven-
structure or opera-  on which many others were dependent for information and tion culture and absence of psychological safety
tion which therefore had to proceed on tentative assumptions

System An organizational * Latency in a change control system meant that a signifi-  * A trade-off between quality and safety; when a trade-off
system cant amount of engineering arises, having more of one element means less of the other;

safety is given preference, as it is bound by legislation

Industry Some structural * Public contracting regulations required that the firm con- * Ever-present symbolic representation of a zero-vision and
properties of the in-  sider vendors with whom the firm had no direct experience the notion that errors can be eliminated by striving for a zero-
dustry error culture

Tool A characteristic of a ¢ A design tool provided a layering facility that encour- * Interoperability with computer-aided-design software ap-

technical tool

aged people to simplify their tasks but allowed them to for-

get possible inconsistencies with other parts of the design

plications (i.e., no checking for consistencies); simplification

of tasks and neglect of other aspects of design
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BRI R f A P 4E” [56, p. 1204].

3.2. sagria ok

KRG R ML AM B, Bt THLYON e
HSE iR, JF B P S R axX AN T T, R ER
BT AU [8,27,33,35,50-51]. 24T EALMI, £ —Fh
Bl fE, Hh—MooRikE, 5—MooRptil
Ao FERFEOUR, ANITRIL, #4400 % &N 4R
HEZHITHER, FAREZFRENAR, NEFEMAAT
HEN 0 RV TE I AR, B i T R S 4
PRAFEE35]. ML, JREEE T %8 T[34,50].

3.3. BHWHAEAT N

EAGHE ST, CEUWEERNE B H L& P T 08
FAARATT AL R BT VA 847 M [35]

(D BEEWH BEERNTHO: Fln, HHSMEK
HAEREEEF AR H TR 4 R AR S A BT
100 000 ¥ G I ANG ML I[35]. AH, ASE HLIURE 7 AL
AR CAIMRT 10 000975, DRI iy 08 B o e
MR AERAGI, T LEAPR, R &SR EHEZAE
FOAH, ARz 3ERCE Y, JEATRRR ZE LE, ARG
KNI A A B T H SO EE R bR . FEXFHMEOL R, &R
BOR TG B 2304, ATIFERS 7% ST HIFL2

(2) HlEE GRYWFE): TiHEMZ ]I HIGS
EAEEE, PIRAEDTE 3 51 HA RN G B A 2 )
FEAEFTIEE S P TR REA R Wi mEA R, &
BT, EXMIGHT, BRWERNE, R 4E R0
AT AL BE T i 25 ) AL T AU, A SR AR AR

) BERRESHE (FR): “FEF” (zero-vi-
sion; WITGERRE) & —FhERIEASHELE, @i LA
ZUR kRIS, HEH RS T 2 5Hi[6,27,29]. 01 TH% 2
SKIEE “ B 4% X7 (bureaucratic entrepreneurialism) 1]
BRIAIE I [S57, p. 31]. ik, W TALZUHRR, SREAATTR
TAECHUAS 7 E KR, HIETHRIARE 2 A KRR
SCEL “F” BHbs, RMEAAIE SR ERE “F7 Bk
ANATRESE I

4 EERE (ZBRBSG) BF=E: i LHNARE
SAENE TH S NGB BN, AT A TR $i ATy
FZ LI “8# M7 (leader of innovation) [58]EK
“HAR KT (technological maestro) [S9]H) & 1, K AIX
g = SR (NE 7 S R S b i K TS S A A B

RN RE T AT RE 2 32 B4, R Dy 5 T 75 B4 5l b e 52 40
SHTEIMTE LR EXMIELT, R TSsNIER
HEARE, AR T RE RIS . AR, 51 TR
REAR A5 AN U0 A 4 = 1 U 22 DA SO T ) R A
2L o8

TAVERIAN 252, BATVER THER. Frine
MAHA BB 5 R NBBARAR AN 0T T
HARYL, AR EFTRE], MM 1%
S A B R AT 5 2] o [R]85 3K 6 i R (1) TR AEAE T AL A
. mMBRAHLGFNEHZHIEMIES, AR
FEERARVE, HEBREFREIR. EXMELT, K
B 7 B BRI — i X — i il AR A i, 2
HRERT 1EIR T[60]. 2t 120 U R Y LLBT 4% 4 518
o)W v s 1) BPS MR E Y 7S 7 S et
IR BRI “ ST S5 AN E E ST (conditions of high
task uncertainty) 1] /#1[28,61-62, p. 537].

MMEZ, RIEAHSIE ) TAERSEAZE
U AR AR RAT A, IR (AT
SN AT AT 9D B 1 Joi 5 R AN R Rt
R R A . I, TETHR THES, LT IE iR
TR IEZ, H LTI 5 AP S X A ] 7

4. BTHERZMA?

RILEWH. NG ARG A= )72 A AR
Flszma o B AUE IR T S sem b, SR RIgHR T
il T BB A T DL R R A B 12 B 4 AR T R
(B o & vl 88 ) R e A7 7E[25,30,33-35]. 478 HE
G 5 [v) R R I H BT, R R L B R 5 T H & [
B ) 2.4%~12.4% [11,18,63-64]. ML T, HNAER
A BRI AV R 2 PR T A e R, R IR TRARTE &
[EANMELI 0.05%~20% 2 [8] 254k [13,16,65-68]

KT IR T 2 A Car PR B 8] 3 i 0 55 A )
FD R G BR . FIBALTE, XL AR B ik IR T
BN 6 f5[69]. IR T35 R E . K.
PETT . s PREG AR I, P S R R R TAE 2R
[26,69]. BT #t= nf &, XX e R s A i
B, BEEARKWREAT R, FL Lk, HUTR TS AR
M SR s 2, AAEmUR . FRIE. BMR. HAE. 6
BE. olh. HOEE[70]. EAERERE, KTR T AL

TLearning within the context of a given problem definition and the analysis of the chosen solution for that problem, while retaining the underlying theoretical in-

sights or deep convictions and values. The feedback loop is represented by using “standards of performance, measuring system performance, comparing that per-

formance to standards, feeding back information about unwanted variances in the system, and modifying the system” [61, p. 289].



75 2 R0 B R A 7 T 52 6 AR TEAR D>

4.1, XA ZIRIE 52

NG R A £ B R RS AR A A R R 2. [
B, ARAHE AR R, PR T R RS ),
AU AN B & EHOR T AR5 [33,68]. AR, fF
Love f Matthews [33]3E47 (1) — Tt 7o, — g Gl
ANE S BRIR T3 B R AR TE 74 A A T )
27%. M4k, Love fl Matthew [337]%} 4 A4 i it L. 1Y 359
i H AT R, 210N H T EHR T, 7E L
200 H o, P34IR TR NG R A 0.18%. 4
N VF 2, 48% IR TR A& 42 A5 H [33]. A
I, 53 A AR, FEAERTE IHE # 5 ZiR T[33].
R, JRBE AR “FH80R oA 2 Bt TR A ) 5% 1
Wiid, BRIk S H A AR T i A T A 1
AGTHE” TSR E R A B S BR A [17-18].

T IR LA A — AR I R, RS2 i i
FRAAR A4t T 20 2R A 10 H o i 1E SO G R bRy
[25,27-30,71]. B4k, IR TS 54 e AL A7 g 7E 0 H
AR B R (i H & A SR, D% i i
AR TARE R, XA TR SRS ARG R+ E I
[71]. lhn, 7 — e A 1A AL R AR S Sk
T TR H B E A RS, 76 TR AR/ FHH TR
TR “CRidFIR TSR, Rl & R4 TT20m

®R3  BRLHHIERAT 2R

,
FPEIE R A . BRI L SRR TRAR” o A SRS
HIBAAEAR 75 b 57 B Rl IX — = AT T AR IE G i,
SR WA AREE R R MSET N, FOVRE it
IEAR PRI X L9 ]

4.2. X224 FER

FETGH 52 5030 TR 1 DR N £ 22 4 2 2H 234N T 1 i 1 K
e EBRFNE, REAEFRZEERRGTTHNT K
HIRE IR % 4, B FUSEBLT 45 A S A 3 bR g,
REELE TP NER D T 53% [72-73]. 2R,
WML, HTRT, ANIEAGEZ[74-75].

[FIFE, SSUEWFACRE, “ 03 AR T2 A] 1) SC B 35
(p=0.631) 7, KB “63% 157 Z ] JHEH Tk T.5] &
IAZAL” [76, p. 275]. 3 [6,34,751F13 4 [34,74)32 4L T iR
T A B A . R, St T 2H 2R
BRSSP m I H A vERe, AT Al b B 5 5L
IR T ZH S AT R6,22,27,34-35,50,73] -

4.3, RFEL 52

B 76 A R Ah, IR T8 T g S BUM RHR 97
[77]% 15426155 B 5 F . AR, R R SCHk+mT Bk
FIHARFA R, BAREZ SR TR 5 Rt T &
O SUERE FL . i, E—AEFEIH F, UE N iR
VI — BB AR, R I 5 10 2 TR 5 A b e

Error Safety o
Event description

type event

Source

Lapse

Unsafe act A pile needed to be re-drilled from a barge. A Bauer drill on a 280 T crane was used. There was a restricted and limited work ar- [34]

Slip First-aid
injury

Mistake Unsafe act

ea, and long lengths of hydraulic hoses were attached from the drill head to a power pack. Spoil skip bins were also stored on
the deck. A task risk assessment had been undertaken and signed off. A rigger attempted to guide the hydraulic hoses up past a
spoil bin. The hoses swayed back toward the rigger, trapping the rigger’s left hand between the hoses and the underside edge of
the spoil bin. The lift was stopped straight away, and the hook was lowered without any resulting injury.

Concrete honeycombing was identified during the construction of a coffer dam wall. Rather than rectifying the defect when it
was identified, the project manager decided to complete the wall’s construction and rectify the honeycombing later, so as not to
delay the project’s completion date. While patching on the dam wall, a person fell approximately 34 m down the left-hand abut-
ment to the overflow while attached to a rope fall-arrest system. It was found that the fall-arrest system was not secured to an an-
chor point and subsequently gave way while the employee was descending the rock face. After the employee presented to the
site office for first aid, an ambulance was called and the employee was taken to a hospital.

A person was undertaking rework, as the formwork fold had been missed during the initial installation of a concrete deck. The
crew installing the formwork was relatively inexperienced and did the work incorrectly. As a result, the concrete mowing strip
did not conform to the required standards. It was necessary for someone to measure the fold in the formwork from the underside
of the deck, and this person had to access the formwork frames to reach this area. A person proceeded to install planks to gain ac-
cess to the work platform. While the fold was being measured, the site supervisor observed that no handrail had been installed

through the end rails, although cross-bracing was in place.

[34,75]

TFor example, the incident rate has fallen from 17.5 serious claims in 2011 to 15.2 in 2020 [72].
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Violation Safety L.
o Event description
type incident

Source

Exceptional Unsafe act

Subcontractors were tasked to investigate a defective pipe that was leaking. One person, wearing height safety equipment, [34]

proceeded to access a roof via an extension ladder. Using an extension ladder, the person ascended to an awning that was

5.1 m above ground level. The person then secured a base plate (anchor), which was then attached to the safety harness,

and climbed onto the awning. Subsequently, the person retrieved the ladder and placed it on the awning to access the roof,

which was a further 5 m in height. The worker did not utilize the ladder bracket/roof safety-access system that was in place

to access the roof, as it was located at the height of 9.5 m, which was deemed to be unsafe.

Exceptional Unsafe act

An employee of a contractor conducted an unplanned task to obtain a level within the base of a manhole for a surveyor who [74]

had turned up a day earlier than was initially planned. The employee had propped a ladder against the manhole and climbed

to the top. When on top of the manhole, the employee attached a lanyard from their harness to the handrail on a shield,

which is an unsafe act when working from a height. A ladder was then inserted into the manhole, and the level was deter-

mined by climbing down the top two rungs.

o MILTFEEH 150 MR, SR EBEEAZTE
e IpEHT78-80]. [FIFE, TEMR—ZKEERL, mdi&Eis g
TRHK . 15 P RIET O 22 A& Al A, 20
HEATE e B A s, SEUE BT H IR T A
[79-80].

5. WNfalE/ R T2

P8/ 3R TN i T 2H 235k Ui 2 — TRF R 1 Bk Ak [28].
FRTIR, JRIERTA T E AR LR T Rk, S ERAE AT
25 HILIEAE L. Rk, A BEIE “IEf2 a4 A
& CERRZAL”, DUSRYGIR TR #[33,81-82]. & fRixLe
%, WESEEMT - UIER” R ENM R R G
—ANIl R, DA Bhis ) Ane b I E ) ZEeE, R I E
TR T.06,27-30,33-36,39-40,53-54,71].

5.1 LUET IR AR T &, M ARIS B T &

WY T B R T IEE MR T 5, DA 3
T v FOAR AR SR [15-23]. 540, Yap 55[63, p. 610118 i
VAL “ RUFHVAIEMNLZ” 325 “E U4 r=0mRl”
CGEMPREEE”, RN IR TR TR T
R RN, Yap SEMEH] “ RAFH” A CE MU XY
AR T AL, TR A IX S I R it ek T SE ik Y
ik

Yap Z£[63] H & A2 1 H IS B s BOR UL AR =2 T
SR TT A — AN . B, Ye Z5[20, p. 8]UA HE
G WRBEETE P RAIR T, NIRRT “AGR000R
TAER”, WA R 2 MBI TE Y &4F, IF “l
A R B R E R T ESER L RR
TAEEL” FaHHAl20, p. 817 3R T2 X & — I S it - A 1E

PR BE AT IERAT . ZH . BB OA R
A, A4 “HROR T (RN BN AR T e ?
A LA BEHIIA Y, VA I8 R 3 ) AN ZE R A AT A 0%
B, H Ye Z5[20] 20 T anfal yg /iR Tyl il . 2 JCEE M ,
X eIk, (AR R T RS NI E A
Ffs B sh 5 [ 717

VBT A R T AR 2 O H L, M5
BRWERRT “HLUSERRE” [83, p. 58], KTix—
M, BB EAL RGBS, R AR [83]:

EREERHAMNE ML, R, FNHLTE AL
AR B AT Y Sk 7 B A o

R ANHLUR S E 1. Rk, MPME
AEEE R, (SRR, X2 R EER =
Y. AERA F Y Aristotle BF 78 B, O P 22 42 42 [ BA G 3L
(1 G5 Yo E (R R [84-85]. UfBATAETERT, AMI&51F A
CAHREH (RIUHER), MEREN. W0z
BEVEE AT, ME BT DUE A E AR R4 45[36,74,83].

G ERR I T IR AT R . A
Yy, &N AE—A T RIFE BRI BuR’
B57 [83, p. 58] ERXLIFEH T, RANEHSFR LT
(33271 BTk BHBAEAT . B S ) T
TEA AR e SIS 5y, A SR AN A% . 5tk
M, AR 40T (831 U 25 - 2H £ (1 A iy AR 1 2
TR KRB HE R

AL R TS BRI R T, B Rk A A
T T E IR TR AL BRI, ST IR A
. HEEE, KEHEA. THMETG O NIRRT RAE
TS HET, DAk 2 SO R GRS AT
Mo (5B AR R A S, B ESR T2
LR THRH(15]. 2 5E BAEE (BIMD [70,86—



89]. R Gifs EAAL (SIMD [90]. Hf 2k . A5 254 pm®
[O1FISH RN [92]55 . HRFEA, TAMELE (K
W R REPED) T B RE B sl S RS
PEHAIAR T o e B A B e 22 RS . R G, IR T
e RAE, FAHSAEETEE RS, mARE L IH
A S B 75 () S A R 7 52 [36] -

5.2, NFHBRFE—@ L E H K

A E M 25, A FERURLE 3R TR 3T S0tk A
i, PSR LI H MO A 7 3193981 B,
SO KRR AT B R, X e T DA 2
G0} I R B N T3 5[99 SCALTE LIRS

----- [ IS 2R ZE SR Lo S 51 Sl P B i) Aot
P B FE AR AR w2, X BEIEE AR K AT
DL 2 37 5 7 IE 1 Hh JEE 41« L A AT JK A2 A 4 ] 7100,
p. 18]

S it TS0k — B R 4k 2 — TPk ik [36]. LR
i, TAESCERIARGIEIE R, R EZE2[96,98],
T S 7E 20 2R AT A Ao A Ak 2 A RN o B T 1T 29,31, 34,
36,451,

WHTFTIR, K280t TSRO AR TR 245, Wiz
EPANTH SRAAMENARIER (R Do HEEMK Get It
Right & 20T 5 7E iV B 22 45 R 4 ey it A= 7 7 it
B, G “CLEE L. R Get It Right i 5491 252
LFI, ARZIE 2 TV B 22 H 0 s A0 G S R
RziE Ak e Rk EBk e e R, 0T Re 2 BELAS 2% S A
AT o

TEjil TEEAFRE . AHIE . ERMER AT (VU-
CA) MEREEH[101], AT “FIRe 2L 2R, BN
At AT 75 AN B PR b Al PR SR [102, p. 531]. Get It
Right i5 8I1% 8 L T bR 2452 0] AR Y, RN 244
SRR . B2, 25 R8I H A I AR IR

RS EWE TG R CERAR TR 5D

9

PR, ATERSIBE 2] Kk, i T4l 430 20 g etk
HoAb PR ZE R, DRONIX S ZEAE TV PR (32,410 1E 4N [E 7
A Alexander Pope FT#REEAT: “ A ANABSIEEE .7 [103]

52.1. EREH—Z MR AE

MAE R Calliancing) #3245 5 ¥ 3849 10 JLAS KA
Fb i (s AKRD s R, fESEE A B
TOCERRRAT MERE P N I SEi[6,27-29,34,71,74—
75 MA b,

------ ZEHHE PR GG X ZE R, LLAE O 9 R 2 ) AR
POEFEH 3 CEFERD Z RIS, b Rk
FEEZZFINIR A (ZIRFZRETIB ), KL RALAE ZE 64519 IE [T
SR, K] GEACRIE 32, p. 665].

FROE R R RIS, XA BT
ZERERGIN” 1102, p. 532; 104], fERSH, #iE T EX )
THECHIUH MR 2 2 EHm g Emes R
[27,29].

XF T AN AR BRI T i s, AR SORs 1 ZE A/ 4R B
R SR I T SRBREARRAIE o E AR 1K R TG R 1) TR S AR 17 D FH
MCAIEASC B TE R 2 . (R, #2358 2% Walker
M Rowlinson [105]()E1E, MRA4E&T FIF N EM ERER
ICHR PN, SR U L3R R AR SRR B FH

PR G FEET R R, HAFRRE T 2 HEEME,
ILFEZZEATIE . B S IEE R RS W EE rE#)
AW MRGRMEF AT A EHE S 5%, SRR
BEM. ZO7HIR 2 8 SR R R S
FH RS, X L T I H AR, RS e
0 H AR AT L. BRI AU “A TR, AJUEST, fE
Wik &7 “RRNAC B RS LR IR (28, p. 5]. MbAh, B
MR “AE. ARIEE R LA S] 7 (106, p. 229].

T RS A L2137 ORTE
WRIVEE; Q@ZEHAIAILE, @ZEMEI NI @

Before an error After an error

Interpersonal processes Outcome

* Anticipating errors « Error detection
* Preparing for errors

* Routines to deal with errors ¢ Secondary error prevention

* Quick response to mitigate the negative consequences of errors ¢ Help in dealing with errors

* Open communication about errors ¢ Learning
* Performance improvement
* Sharing error knowledge * Innovation

* Individual proactiveness

Adapted from Ref. [32, p. 666].

"The GIRI is a group of industry experts, organizations, and businesses dedicated to eliminating error and improving the United Kingdom construction industry.

Details can be found at https://getitright.uk.com/.

¥ Alliances are akin to integrated project delivery.

1 In this case, an error leads to another error occurring; a knock-on effect materializes [27, p. 6].
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AR F S @0 248 @ RAA Rt
ZEf o ARSCHEALRIBRIR BoR T A IR S, R IR e
R R A I [27-29]. R E GG E N EiE
RIS 0a], X P2 S S Bt JE IR AT [102]

TEARSCHCRBE AR, WSS )& HSE, XA
TR ZE AL FE T 20[27-29]. R4 Westrum 194 il 2040
S A% (generative leadership style) [83], iX &I B Py
MR IESS E R0 H TS0, JEEIEREE e
A T H Ak RN, Ak, SR s T AERE
BIRORE M . B FREAT 30 ) DL Sl B A R R
=IE.

SN AT A FF R T T30 H Hp () 22 48 — DK W7
MBkik, oM AATE & F R, B8 8 E T R
B . R BN AS AR, BT AT B B A0S 2 AR S
71, BEFEFIUH A 760 78 R AN E G — N0 B2
4 1 3 5% [27-29,107]. i W1, fE Barwon Water Hx 2
(BWA) Zfilrf, T H A5 o A28 1T IR Tigtx,
HE S ZIRTAY, L%, Xt B BRI
TR 1 1 O o <9 1 O e a8 QI PO R T o
H o vR b Z R AR TR M — A2 21 65[108]. A,
BMRIEEREIN T “WEREIN” WS 2 SrE 0 a8nE s
BT IXEEE, IR BT AR R SO A AR R AR D IR
T.[108]. BlimEEMKEE “ TAERT 44" KRER > 6
PR SR UL R AT RE LR ) R, IR AE S R R E IR X
I6: 12 RURSE %of 22 4 s i R AR [27-29]

EARIX LI PR AT IR 43 200 T R I ARy T AR
ARG ARABATRMER B B R T, BFONARA 1A 0 2
(15 S5 4240 I 2R G0 K il SR A 4 0 e i di [ 71]. B
e, BRI H BB R — B0 N, AR T
A LA FH HAD R 5 iR AS A i H 453 £ [27-29,107]

BRER PR AL T — /M T 2 B A AU 3 E AR T
IREE. R59R “BHEESRAE” POE, JE5 SRS ZH
AL, AU IR THAE T Al ARSI
i, B R MEERIERCE I H A 2R S B TEAE MG
GURW T (i TR R g a T MARAN (ngdis-
12 E A - AL AILFVE AERD 25 AR it 5
o, SRHZERE BTTERIRE AN SRR . SR, AR A
S—JUREEIE CAMUFEECED Mg, g5 8 s
TFAE ZE T 5 H1[35]

[FS, B B RAT A . WIRTpTis, EAT
N R FUAAEE RO T R A s SR, SERAT M T “AE
S AT e A R 6 Z AR RO [32, p. 679]. ERLUE,
Frese Fll Keith [32]% W8 FH 22 4 8 P 46 35 U B R Ab #1345

MAT . (a0, BB “EIRA)E” JTha, B
G “SE A U R R B A R (32, p. 67910 ERL
VEPESCHR T, 5 SR W ZE AR TR, AR
HAEEEATIRAN . RAEWIL, ASCER B =
I, LSS T IEE .

5.2.2. B ZEEEE PN ZE R B

ZERE B OB X IS AR, A K
Ab o ZEERE TR SCAG N EE TS N AT B U fe] SEoF 2248, 10
Bz 4 MO0 EE P B P AS NS B A 562 (32,37,109] .
TR S A BN B 22 ), P DAFESRD IR T
[ AR BRI HE R [27]0 IXFFAR UL, 15 U0 Tk 2 S U
(Lean principle) ] TAESZE (I n] 40 8E BE . A 23 4
PR TAEbRAEA AN T R A ) &, fEE i A b 22
BOTHBAREER GBBMHR) . (HiE, H7EATIE 2
1O B R R R I SRR I, A Ak L
MR RA, IFREFINE[27].

PRI, FERXFMESLS, T LAE TR 22 4 A —BRA .
AR — R —, REeE 2R TR MR T % e
Yo, AR PR AT, XA DL B L
i TRARIEAR . TR . R, wg— 0w
—F, WRARG, M RIR THRALE DR T 7] |
ZAEFALOI 2SR E AN . SR, FER € I ek
IR TR, XAMMHERR RS (BRI T %) A
T

BARFIEROUT ) ZZR0E B B 22 e R T el
R T4, 1H Love A Matthews [29] % 1 41 24 A] LA
I A ST R R IR A XA R Rk, &2 [110-111]
fi7x, Love fll Mathews [29]#& H 7 —FB RO BE i, XN
“EAVEHL”, DRDN ZERANER TR, RN
AT E ST R Sy, T RE S S 4 kit 22 i 2 56 20
HALAARRAI I -

FINEIR RN T HBALRIE RO ATAT AT 68
HELR 5 E 7 (112, p. 2201 2565 A3 40 XU 2 TG
TPER), Tt T2 “ ik R TE Wl L8 m] g 1) KU CRIAS A
EME) L7 [44, p. 165]; KL, K& 5 J145 N Love
1 Mathews [29]f) Z S XU REE L. RN
AEAEE, T DU 216 0% P00 #Bs L 2 >
TNV N MO R DL, R AE SR R AR R R B SR AR (11,
p- 257; 113].

FURAE: TR F K AR RE

RIXF: By LR EEARAS R A

KB —HKAE, WIRFERIE R G
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VUCA environment

Core components

Authentic leadership: Leaders exemplify directness, openness, commitment to the success of
followers, a willingness to acknowledge their own limitations, transparency, and a commitment to be
held accountable for their actions and reward honesty and integrity [110].

Error management culture: A belief that errors are inevitable, potentially damaging, and can be turned
into something positive. Involves coping with errors to avoid their negative consequences. Violations
(e.g., culpable acts) are not tolerated and are dealt with separately. Thus, violation management is
also implemented.

Psychological safety: supports team members in reporting and speaking up about issues without
feeling embarrassed, having their voice rejected, or being punished.

Resilience: considers how individuals, project teams, and organizations monitor, adapt to and act on
failures in high-risk situations. Resilience moves the focus away from ‘What went wrong?’ to ‘Why
does it go right?’ A shift from simplistic reactions to error making toward valuing a proactive focus on
error recovery is enacted [111]. Key features are:

* Awareness: data gathering and providing management with insights about the performance of people
and project(s) to determine the extent of problems (e.g., rework) and the current state of defences;

» Preparedness: Management actively anticipates the impact the workplace demands and constraints
can have on people’s performance and prepares for them to understand, embrace, and adapt to the
environment;

« Flexibility: the ability of organizations/projects to adapt new or complex problems in ways that
maximize their ability to solve problems without disrupting work;

» Opacity: Management possesses an awareness of the financial, workload, production, quality,
safety, and environmental pressures, and where effort needs to be invested in ensuring defences are
not degraded.

B2, ZHE Iz OB,

6. FREX

UG, AR P E B B A i T I 1R

framz S5 g IS TAETFEET A T LHT <,
WOR A O THNE G T, WRSUCHESA, FBTLT
YEN REE RS T R iE 3l IETTI8 1 U AN 2 4 )
Rowmih T AREZFIIE
o IXFPIE LT IR T AL SCUERTE TT A ISR &

®6  EAIME R — UL SO RS

iR T I S TR 1

FERRHR =BT TR, A SCHIETE A A B 17 SR
2% 7 SHERT T, B T RIRSRZ AR DA
AT BREIR AT Blhn, O 7 780l k-5 R 5C AR AH 2R
S, A A BRI T fE T BUR TR
I IEAR T SR ORI . R R RO, F i e

Scenario: One day at a pre-start meeting, a supervisor explains to the workforce that a significant concrete pour is planned late that afternoon. However, there

are problems with the reinforcement’s layout, and it needs to be rectified before the pour can commence. The supervisor raises a Request for Information (RFI)

on Friday afternoon to determine whether the installed reinforcement layout can be left as is, even though it slightly differs from that design. The consequences

of this situation are the added pressure placed on the workforce and the potential for safety incidents to arise. If the pour is held up, then there is a potential for

the project to be delayed.

Resilient  7:00 Monday

element  Foresight

“The ability to predict some-

thing bad happening”

Individual For example, the supervisor
calls structural engineering, re-

questing an answer to the RFI.

Micro For example, the

identifies workforce shortages

due to COVD-19.

Macro For example, lessons learned

from previous projects

shared and discussed.

12:00 Monday
Coping

“The ability to prevent something bad becoming worse”

For example, the supervisor decides to instruct the work-
force to rectify the reinforcement as per the original
plan.

For example, the supervisor determines that safety per-
formance could be jeopardized, as the workforce works
to a fixed timeline with resources. Additional resources
are added to help supervise and rectify works.

For example, the supervisor communicates with subcon-
tractors likely to be impacted and works with them to

minimize delays and productivity impacts.

17:00 Monday

Recovery

“The ability to recover from something bad once it
has happened”

For example, the supervisor makes sure the work pro-
gresses and assures subcontractors that they will not
be impacted.

For example, the supervisor reviews the workforce sit-
uation checking for fatigue and well-being and then

prepares for the next day’s work activities.

For example, review the progress of the day’ s events
and impacts and how it was managed. Discuss with the

subcontractor how things could have been handled better.

Adapted from Ref. [111, p. 258].
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R [4-5].

— > Y 5] 2007 SF 1-35W B J8 B 95 A 7 KA
(Minneapolis Bridge collapse) 13, ik 13 AFET:, 145
N, EHEKE %42 014 (US National Trans-
portation Safety Board) [114, p. xiii]#fis€, [-W35#rZ2if}15
AT RE IR A 2 “ A PR BT ZE 4 R BUR AR B RE ST AR .
ZRTHERE T AR T 40 24

HE—T, BOARDORE [, B8 GO0 5 T H AH
SIS bR B B U7 R A PR, DR IR TR R R T R IR
SR, RS Bt AR T T2, (A%E
IR TX 22 A MM, IAE IEAEX 1 ) AT AL R

it T2 R THT I ) — A 32 SRk R Bk = T oS oA
PRT, IXBHEG T ARATT SR BOR #E Ak T AR 2 8dE T
UG 2 A RS HE R I e J3[ 710 BRI, B AR — T
RS . ERLIHKHERT, 752N QA THH
G, LU UARISEALTE SRR Z B IR (i€ S
FARNED, FRE B e (048 R g, DU T 53R TAH O 1)
AL

Love Il Matthews [29]42 t 1 22 48 & 38 SC A6 A sk /b A
w2 GERD PR IR T2 gt 7 — 48
MBS, AR, FREMATHEZ R, DT EZIIRAE
WA TR 2 AN S . Bl an, 75 R R) YRR Ve 24, BBE
WA TR E S EASH— N, ARETER
HAE G0 R W J7 1 F F R T 4 [115]. AR BLR 1)
FREAEAE 22 R A 2 B RS T 46 55, P LEE R Fh S 5
AAFEHO HIR TG, Be S5 9% — P 22 B 8 B AL
[116-117]17 [Ft, ARREIBIF TR % BIE i R IX A ]

7. REEX

FRAR T BEEAT A I T RAS B0 K B 2 A ) 22 4 7 1R
SCAGR AT B, B TRURFF 50 6F S B (RIS A = AN Dy T
B, BEHRAEALIRI S T OB 22 4 3 22 i
HD KAk, RONIE R IE AR AT B 3
AL HR 2 B B T BR P [118-119]. 4R1T, M LA
SRR AR T AT 7 A BR T A RS R
HIRFEXHIR T H FAAER R Senl iR, 1€

SR SARIAARFER BB, DA RIS ZE R 2 A
[120, p. 502]. [Altk, ZHZAR s & R Can H % FF T
B2 A FH B3RS BRI SEHR) I B2 AL A
IR T FAF R RN IR A ATT B 8 7E 37 T2 1 TR0 A
TR “RTREHEE I Y. X U EE, RONIESATIR
TR, RAEZEFHR RSN B2,

HR, N T SCRETN “RTRE AT IRE ), Bl TZHER
L IR AE BN I H A SCREAIR 200 3 22 42[27,34,50,74]
ik, AIRAEESE ABRIC RN (WidRsS Z 45 TP &
HEET), DR @] AR “ R 217 1
1E[50]. Rk, ZEESI0 P~ AR RN AR BRI FE B IR TN« AT
HTRW—E 7 [50; 121, p. 422]. fe)a, M T4
N BWA 9 70 1428 1] 22 4 70 28 36 F 45032 A 2% 21 [27,108] .
BWA 5| NE R ER ML 2 — &5 /0 AL AT Fnil 4t
R 2y, PR TR R R, FRAE SR AMATTRE dr A g b i
o) ) R . ARSI RE T, SR AT % 7 A A R
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" An ontology is a skeletal framework for knowledge. It encompasses a representation, formal naming, and definition of the categories (e.g., errors and violations),

properties, and relations between the concepts, data, and entities.

A negotiated order is the pattern of activities emerging over time as an outcome of the interplay of the variety of interests, understandings, reactions, and initia-

tives of the individuals and groups involved in an organization (or project) [118]. Accordingly, Strauss [119] asserts that “the negotiated order on any given day

could be conceived of as the sum total of the organization’s rules and policies, along with whatever agreements, understandings, pacts, contracts, and other work-

ing arrangements [are] currently obtained. These include agreements at every level of organization, of every clique and coalition, and include covert as well as

overt agreements” (p. 5 and 6).
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