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Construction and Illustrative Analysis of a Graded Safety Risk
Control System for Construction Sites Based on the LEC Method

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

Abstract: To address diverse hazards, dynamically changing risk conditions, and the uniform allocation of conventional
inspection resources on construction sites, this study develops a graded risk-control system based on the
likelihood-exposure-consequence (LEC) method. Hazards are identified from five dimensions: personnel, equipment,
environment, technology, and management. A procedure involving independent multi-stakeholder scoring, disagreement
review, and priority treatment of major accident hazards is established, and risk levels are linked to responsible parties,
recommended inspection frequency, technical measures, work-stoppage conditions, and dynamic-update triggers. Ten typical
construction scenarios are evaluated illustratively, and a scenario-based sensitivity analysis is performed by adjusting one LEC
parameter by one grade at a time. The example contains one major-risk, four high-risk, two moderate-risk, and three low-risk
scenarios. Floor-edge and opening work has the highest score (D=540). Formwork support, temporary electricity use, and hot
work may cross risk boundaries when parameters change, indicating that boundary scenarios require shorter reassessment
intervals. The proposed system forms a closed loop of identification, assessment, classification, control, review, and updating,
providing a methodological basis for differentiated allocation of safety-management resources. The data are illustrative and
require validation in actual projects.
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Table 1 Dimensions for identifying safety risks at construction sites
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Table 2 Common scoring criteria for L, E and C

24 W HIME FARE L
Parameter Common score Basic meaning
L 10, 6+ 3. 1. 0.5, 0.2, 0.1 HH 564 1] e R AR B SEBr EARTT e R AR
E 10, 6+ 3. 2. 1. 0.5 SEpUR IS TSy U S
C 100, 40, 15, 7. 3. 1 FHEF NI AR DN ENES- A LGN

1.3 REELRI 2 505EH e
R 3 REERR e

Table 3 Risk classification criteria
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Fig. 1 Closed-loop technical route for graded construction safety risk control
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Table 4 llustrative LEC evaluation of typical construction scenarios
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2.2 REERT
ABIEE R, MR ImIA SR D ARL K D A6y 540, J&TERK. @5 T e a bt
Klmiz . B35 g A RS B B R S5 S BUIAPEALRE AT, LR IE FT BE 32 B4RV
FrEeRs . D DO E SR oM 2 IR AT AL 2T . Bt S . BEaGRENL A, SMEFEAE
AN EAL ) D B0 270, J8 THORRE . &R TR HAE TR IR AR b S B 107 %
ATE Bl B IR S d A U
Je TIFFENUANIG I A R A N RS L E . BT RS PRI T S A SR S I
H 2 EIREeRAS W, Mai &P EOLERfE L. E B0 C (8. IBELRIE. Sh R kEHE
WA B — AR AT AR, (B XUBS FEANSE T TE R o HAMD fg i 22 42 BRAAR AR 9 i 212
AT AR ARRLAR BRI R g o s md FE B K, wRsErh ., @IEES. WA 2
AR FE NS, B EH I KU A2
2.3 RSB
RIS VRN 25 R SRR RN, R 5 RIS, 700K Ly E B C SRR
EE R, THERTREMBLN D AEYERE . R T BRSNS R, TR BEL SR
s DU IR BB R 3 5, AR SR B SRCR
® 5 RRUGRSERZHBBIEL T

Table 5 Sensitivity analysis of parameter changes in representative scenarios
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Table 6 Applicability comparison of common construction safety risk assessment methods
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Table 7 Responsibility and control measures for different risk levels
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Table 8 Example of a graded risk-control checklist for construction sites
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