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Risk Identification and Collaborative Control for Whole-Process
Construction Project Management: A Content Analysis of 57
Officially Reported Risk Events

Weiming Wang!, Xiaonan Kong', Min He'-*
1. Jinsiquan Water Affairs Co., Ltd., Jinxiang County, Jining, Shandong, China, Postal Code Pending

Abstract: This study identifies critical risks and cross-stage associations in whole-process construction management. Fifty-
seven risk events were derived from 30 official court, audit, accident-investigation and bidding-regulation documents and
coded into five project stages and 23 risk categories. Content analysis, exploratory Pareto ranking, source-deduplication
sensitivity testing, frequency-impact assessment and primary-secondary path induction were used. Construction and
completion/settlement jointly accounted for 59.7% of events. The top 11 categories represented 80.7% of the corpus, an
internal ranking rather than an estimate of population incidence. Rankings before and after source deduplication were
strongly correlated (Spearman p=0.950); schedule failure, pricing disputes, payment disorder and delayed settlement
remained stable, while quality defects were sensitive to source clustering. Five risks were prioritized: quality defects,
schedule failure, pricing disputes, payment disorder and inadequate safety protection. Blinded recoding of 18 events
produced Kappa values of 0.859, 0.818 and 0.900 for stage, primary risk and impact level. Based on 43 linked events, a four-
dimensional control framework integrating stage, objective, stakeholder and information coordination is proposed.
Keywords: Construction project management; Whole-process management; Risk identification; Official cases; Sensitivity

analysis; Collaborative control
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17 0, HHOAE 400, A7BURE 400 Se s B AN AR ST
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R ATTRE R S50t (PO |« SRS EFEAT (P2) o LS (P3)  LFEAR
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Table 1 Whole-process stages and risk coding framework
Brex ibulic FERBAHE ik
Stage Management scope Main risk codes (selected)
ROT 8Ltz RO2 FE/FEIE; RO3 THH KA

Pl BTSRRI S8t Lo, wkhk. #hge. Wit SRR, VAT
Early planning and Initiation, site selection, survey, design, cost
design estimate/budget and permits

HH
RO1 design deviation; R02 reversed procedures;
RO3 unreasonable pricing basis

P2 ¥EhRK 54 [H] B NN RO4 RINFER- 3 M ROS ¥ebri&f; RO6 &
PRIERIBS AT i, i e, e RRR AR o R ROS BRER: RO6 HITE
1] . e . Fr; ROS ¥ 5 {5

Tendering, bidding, evaluation, award and

Tender, procurement . . RO4 procurement violations; R05 bid falsification;
contractual risk allocation . . . .
and contract RO6 collusion; R0O8 qualification borrowing
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BBt Cibulic FEERBAE G

Stage Management scope Main risk codes (selected)

RO9 Z AR AL R10 PAJZ: R11 T E Gk
B RI12 TS

PIHHEL P, e, B, 575 5

P3 i T.523
3 B LskiE Site organization, quality, safety, schedule,

Construction o RO09 inadequate protection; R10 coordination
labor and supervision failure; R11 quality defects; R12 schedule failure

RI3AHH o s RI4 R4 RIS SR

P4 TREAT SR .. oo " ’ ’

I N N I

- . Design change, site instruction, measurement, R13 delayed change approval; R14

Change and price t and clai .S b ) .

control payment and claims measurement/pricing disputes; R15 disordered
payment

R16 455 Adt; R17 BORGHG R19 BlioA R
8; R21 BORHsh K

R16 delayed settlement; R17 warranty disputes;
R19 irregular acceptance; R21 missing records

PSR TIUR 545 5 Wik, B2, 4iE. &k, FR5ME
Acceptance and Acceptance, handover, settlement, audit,
settlement warranty and records

1.3 i RE 5 REEH

RIDIRIRG L Tgmis . MNMELT . AR, SRR L . o AR B BRI (E BN
ICHE . 4y J=ahE 18 DU T ERE R Y, BB, EXAEmEL DA 164 15 F1 17 T
—34, Cohen’s Kappa ¥ 0.859. 0.818 F1 0.900. 738 = FA AT F L 514+ WA e
VORM R SEAR AT 26, ARG AT, 12056 it g Wi, RNEET AL
] — 2.

R 2 BEEARERE R
Table 2 Blinded repeat-coding stability test
R4 RARR  BOHER EE% e 1R
Dimension Sample Agreements  Agreement/% Interpretation
>SRN — Ty =N
ék_iﬁaaﬁu B 18 16 28.9 0.859 _ RS
Project stage High agreement
EREAT 18 15 83.3 0.818 ey
Primary risk code High agreement
A A5y - 2 V1 7 ET
SO 18 17 94.4 0.900 SR
Impact level Very high agreement

1.4 ST

HEGURIA. BrEe. MERSRAIAGEmISES ;s HORFZ AT AR 3R HE e F 5 R0k 5 B
FRRAZ R RFESF—F— ERE R Z I 1 ROEE, B HFTHS Spearman 230 BJE4 &
PRRAF LIRS SR B s Fageit B AL & IF s B B sc . T B8R
HhTE, BRI SRS SR s RV 25 A RE R ARRELIRE,  XURS i Sk A T B Ua A4 KL i A7 1 5
Ja FREEALR R



F2% EYEHE %5

s ™ s aY s
B8
RAFENER AR B 2 5 KPS 4RED
Public-source search > Sample screening Stage and risk coding
& % 3 =y
;K. Wit WHHESTREE EARE. BERE, LFTHR STME, 23%TRR
T p‘ Official, complete and publicly verifiable Five stages and 23 primary-risk categories
administrative regulation
-

( ™\ 's
o
L A =
“itinsl XERRRIERG PhRIFES
Statistical identification . Association-path synthesis Collaborative control
> —
. EWMSREHEERE ERBE— R % B Mgk, Bif. EESESHE
Frequency, impact and sensitivity testing Primary-secondary risk associations Stage, Dbjem"eJ::Zl:s:::;‘ﬁE;a"d information

B 1 PR DR B LR
Fig. 1 Research workflow
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14.0%F1 28.1%. i T.5Cil 5% TIR SR AT 59.7%, & ATF R E R BRI (HE 0.
T AR R ) R T AT A RIS S, T S B S 3 B I BT AN e a3
2.2 TR RICHF 5RIESURE

R OE, FERME 70, THSHSHSAKRE, TREHIGUE 6 B, TR
SRS 5 T BT 11 KRR 80.7%. %4 FANH T S B IR HET, RN SRR AR
M

KIREE G, PIMHETF R Spearman FHICRECN 0.950. LIRS M. TRERIER. 45
HAMMZ 2P A R ORFFRE: PURG a7 BIFEE 4 00, 28 | AR R IEAIEE 5 AL, BB Bhs
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[ @k [ Frequency
—e— FityhLk / Cumulative percentage

80%EE £ [ 80% threshold

ik / Frequency

ittt / Cumulative percentage (%)
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R11 R12 R14 R15 R16 RO1 RO9 RO2 RO6 RO8 R13
AL / Risk code
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Fig. 2 Exploratory Pareto ranking of risk-event frequency and source-deduplication test
2.3 FRIR—REMa 4R ]

DA =4 T, PRI AE=2.5 il s R, R ShAA . TR M4+l T
SRR 2 A B AN R ST A G B RS . G55 A B BTSN 2.00, E&H
BEH; AR PrER SO TR S BTG, OISR, R N R .
LREERNE 3.

R I RBRKREZERINER
Table 3 Integrated identification results of key risks
F AR K REHXEHK BRI EHEMEH
Primary risk Event count Deduplicated count  Mean impact Priority
LG/ TR ] , Vs 1 fRseran
Quality defects/corner-cutting ' I Priority
TSI HLIRLE I eif B
. o . 6 6 2.83 o
Schedule/site-organization failure I Priority
TRER/R TIEAT N G+ p p 5 50 [ dein et
Quantity/as-built/pricing disputes ' I Priority
TREFHE RS R P I eif B
. 5 5 3.00 o
Payment arrears/disorder I Priority
/A E A 5 5 500 I HARE
Delayed audit/settlement ' I1 Routine
BRI IR . . 100 [ g
Inadequate safety training/protection ’ I Priority
HENE /BB T R ZE 4 3 225 I AR
Site selection/survey/design deviation ’ IT Routine
R ) 1 25 I 765
Collusive/shell-company bidding ’ II High-consequence

2.4 RRREREEAE

57 Wi 43 TR 3 OB R, JRAAM R BIRA S J5 5 R B A O SR O vk
ik J7 IR ANME— I STAR RS I ) AR 5 00 M RE . RO S L <o B BRI — T DR L
“WIHRZE - SR TG IE < LRERATNF W & IR RR R A8 5 UL ST 5 45 J I sn iR AL,
W 4.
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R 4 FHHRE KRB 5
Table 4 High-frequency risk association paths
FF5 PRI R R AR BRI/ BHEE N
No. Typical risk association Frequency Management implication
TAEKE SUHPIAR— B 6/ E R R LA RS T 5 A7 7 ST RS K 5
1 Inadequate safety training/protection — coordination 3 Operational risks reflect successive
failure failures in the responsibility chain
SRR FESAT 5 Fe b & R A S A 4
i B P — ot B R i i o)
,  UEBRFES B GRIE S/ PRE SES L 3 34
Quality defects — warranty-retention and repair disputes Physical defects evolve into contractual

and payment disputes after handover

3 . . . . 2 Early technical deviations are amplified
Design deviation — physical quality defects during construction and use
\ e S 3 6 R A M T30
TS B A R
4 e 2 Schedule pressure induces construction
Schedule/site failure — delayed change approval .
alongside unresolved changes
TREEATN W& RSB R TR B AN A AR RN 4 A
5 Quantity/pricing disputes — termination/handover 2 Insufficient interim measurement
deadlock complicates exit and settlement
RIS I1Z
6 2 Payment and settlement constrain each
Payment arrears — delayed settlement other
& AL IR SE 1 — 25 [ A AT KU
¢ fh— T2 HER L
7 A LRI 2 Delayed review further entrenches

Delayed settlement — payment arrears payment risk

3
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3.2 HHEEASE BRI S

=

peis
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3.5 TR SR ERERT

ik TREAR g, tHEMBEFRE, S E ., BE MR TEARZ TR RE, SRR
B FETUEMO ST RIENE, IR LRk — IR TEA LS8 5 — SR 1B 2%
g EE TR TRRE R, BEURBRAERIE . B B SRR AR PR E0,

Fragmented objectives Ambiguous responsibilities Contract-performance gap Infermation-record gap

‘ BiraE ‘ SfEARER ’ ‘ BRSELBT ’ ‘ {ERERBT ‘

o

| mEansaRsE || WIRE. Res# |b| TERISNHMEA [ B ANBRsS

a sns
BIERE 5IGITHRE Fom ESh e A
Early decision and design 7T = RO ‘ )
deviation Incomplete tender and Quality, safety and schedule Delayed change, instruction Acceptance, documentation
contract terms disruption and price confirmation and settlement difficulties

RIERERIAN. BSUHMEREENE, WAk, 8. ASEHEEREMERT .

Risks accumulate, interact and emerge with delay, spreading across stages through technical, contractual, financial and documentation chains.

B 3 £ RS FHLH]

Fig. 3 Whole-process risk transmission mechanism
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BRAFBTE AR, e SORRIR TR0k A AR .
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Planning and design - Tender and contract = Construction = Change and price - Acceptance and settlement
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Objective coordination ' p Stakeholder coordination

BRIRESSENEZES
Whole-process collaborative risk control for &
construction projects

4

B2ig | gt | FEL | BREE | 3 |

BRE | HE | AX | =22 | SRE
£

Owner | Designer | Contractor | Supervisor

Quality | Schedule | Cost | Safety |
| Cost consultant | Subcontractor

Contract performance L )

L.
\

@it | TEEIE | #HE | REEE | tEXM | BTHEM

Design | Change | Schedule | Quality & safety | Measurement & payment | Completion records

‘ Rpgins) %‘ BEHE
Risk identification Responsibility allocation
4 SRR R R R

Fig. 4 Whole-process collaborative control framework
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Process monitoring Early-warning response

3.6.2 4y W BeAss il E
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A 1B AR HT B A A, TR BB SR B R 2 R IR B4, iR A,
B nEE TR NI, BHMNBRIAT AR E—L TN E—T R\ g — 5 S ii— 5t
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Table 5 Mapping of key risks to collaborative control measures

KRBT R FEFEEG

Key control points Main responsible parties

MELTT% MR, Bk

T

Control measures

FERR G MORIR NG R TP 5%

SRR

Priority risk

Jo 2 R A/ Ay LRk . Rz T MREE. WAL s B i) R )
Quality defects/corner- Method statements, material ~ Contractor, supervisor and Mock-up first; material retesting;
cutting entry, concealed-work owner witness supervision; defect

acceptance and warranty traceability

TS IIHHR KA
Schedule/site-
organization failure

THREE AT
Quantity/pricing
disputes

TP R R BRI
534

Start conditions, schedule

. BT, iR

Owner, contractor and

decomposition, resources and designer
payment
BE, B BRGERRSE ., ‘
U . M. WEEE. M
=

Owner, contractor,
supervisor and cost
consultant

Changes, instructions,
concealed-work measurement
and as-built drawings

HREMT R TR B4R BT
SthE: LHISHERIA
Milestones; deviation warning;
drawing-fund coordination; delay
responsibility confirmation

FEDRIH Y 2% IEH
125 WA
Synchronized measurement/pricing;
joint confirmation; image records;
version control
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Pse R

Priority risk

R TR

Key control points

FEEFUEER

Main responsible parties

P

Control measures

LRESR IR/ ST R
Payment
arrears/disorder

i/ HE A
Delayed
audit/settlement

Bt 22

Design deviation

TP R
Inadequate safety
protection

AR 5 L
Delayed change
approval

BEEETHE ., BRI
BESAT

Progress measurement,
funding plan and supply-chain
payment

TR TORMEA I 1%
Igiies
Interim settlement, document
submission and review

deadlines
EhER R 7 v A A T
AT s

Survey outputs, design review
and constructability

NGHEN S SERAF LA 73
(Ek=g:d
Worker access, high-risk
work and contractor-
subcontractor management

BR, 45, TUESMER
&
Synchronized technical,
economic, responsibility and
record control

VAL, BURERAL

Owner and main contractor

W L. S E R
%
Owner, contractor and cost
reviewer

. g, Wik, T
E:<K 2
Owner, surveyor, designer
and contractor

LA .
Main contractor,
subcontractor and supervisor

i, Wik L. I
eI Y Y
Owner, designer, contractor,
supervisor and cost
consultant

SCATITBR; BRETUE: o aseR
alk; THEL/H
Payment deadlines; funding warning;
subcontract/material ledgers; wage
account

HRREEES, FERIETE R, iR
Bt AT B AR
Interim settlement; completeness
checklist; overdue response; early
dispute handling
BRI G A, R Bt
SRAM AN IR
Multidisciplinary review; target-cost
design; design briefing; professional
warning

FRE LR BORSE; MRk vrn;
FiEA

Certified workers; technical briefing;

work permits; penetrating inspection

Jot ETt: BIEHE;
LT R R
Review before execution; clear
quantity/price; time-limited approval,
digital traceability
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