FE2HEE1H
202442 A

IR, T H, 2, S KR TR A e 45 (0 S PP R A A (0] F /K LI S KRR (PP 3E30), 2024, 22(1): 148-157.
LUAN Q H, WANG Y, LI Y, et al. Construction of the comprehensive quantitative evaluation model of all-round process for quality
supervision of hydraulic engineering project[J]. South-to-North Water Transfers and Water Science & Technology, 2024, 22(1): 148-157.
(in Chinese)

Vol. 22 No. 1
Feb. 2024

P 7K b 5 KRB B Cor e 30)
South-to-North Water Transfers and Water Science & Technology

IKFITREFRELNE
SR EEAFNEEITEMEIGE
EHEEY TR Em EEgm, EF%

(1AL T AR K FK B 2 B, TATAE HEHE 0560385 2. AT KK 264 5K Rl h R A o0, B9 5T 210024;
3. AKFERE A B S e 2 20, JEat 100038)

TEE O 42 TR K R TR A WA B T AR S AT 0 Rk, i AR TR MR R SO A ALE L 3k AHP
(analytic hierarchy process) JFUEH, 41 X 7K F BB A /N B9 B 3 46 A0 15 O, K3 7K R 38 B AH 56 SC A, 465 & 1431kl
i — 2275 gkl K B PN EUE Bk, M — S BOK R TREE S i 47 A B4 RE 4 0y (o A9 o o B A EL PR
R, 8 7 )2 2 112 D865 . FELEA IR R L, THEAS R RZ AR R bR AR , SR 5 18 R IR 45
BrifAf 2020 4 7 448 1y 3278 A0 KR AR I H 0 5 48 PR 5 20 4 A 7= 48 T 040 0 4 0 FHDASC B 1) S R M D 5
BEEtE s PSRRI 7 A A A% DL L, S AR T A B DL, (BAR or 25 5 B 2, O i s AR 40 90,6,
FARIS 53 65.6, 2= 25 43 AN [E 2R RV BIPEM 45 R W, 28 A =48 BRAS A o 1 o 0 AR o 5 S g R IT
T S TN =90 R VA1 2o 90 <R VAR TRV N 7 7 N 7 ST === v o R VR LS 70 8
T SRR A DG WA o TN SR R KR TR B A R T AR R T Rk B B =, A A TN AR R A SR KR T
O o W B i AR BRI T 5 SC R ) TR

SRR : KOR) TR B AN SRR AT okl — AT

RESES. V23  THEREM:A DO 10.13476/.cnkinsbdqk.2024.0016

NFLSHES KR B R, TR A B 4R, 2 — D RERIERA R . TR RT,

HHLA AP, AR e Jm diE I T ik T ORF T
HREBL 5 A ) B A A Nk GRAT) ) ORA
TR BT B R Ak G AT) ) OKFI TR A
[F) M A A ik GRAT) ) (LR TR “ =A™ ),
SR KA TR oA B A T AR A, IR B e

KA AR H B, s A7 B W R pit T Bt

B, W A AT N R R R TR
UFIRICR . SR, “=ANINET SRR PPN Mo 4

Bk v, Al — TR KA TR T Z ]
[l —E PEVFO S R A [R] TR Z 8] 2% 0 2Z 18] B
JRCRE I 2 ME LIRS L, 2207 6 AL A B T KA
PR WSS B AR BUKCE RO . KM TR
Jo B A P A R O O R R BV A AL

i BEA: 2023-05-16  f&E BHA: 2023-10-26

EEWME: EXE SV AITRITH (2016YFC04014)

W R — R TR AN E AR BRI,

TEZK A T o o A 3 S AN 5 T, KRR A2
N T e A i S PEp R B R A T, 2R
5% AL TR FHAS [6] O 2k X0 o i 428 i 28 R b A7 R
FAyHr ko An: Ernzen %6 "R T LURELRT N £ S
F14) JoF 45 ) R 2 P AR R 5 2 AT 2™ O AR
RIS TR T T AR H it T R o e 4 i) S S A1)
JO7FH 5 28 R 251 R T A g R A A D ko A i
T H A I AT MR, U T AR TR B
S By Be i T E A, IR EEAT T SS BN, Sk T
O B AT T A A B T A A
Tk, ke TR GE i O A AN . (HA
A — o2 2 T U S v TR O A AR R i A

) % tH ki A 18] : 2023-12-29
[ £ tH AR 3 3k - https://link.cnki.net/urlid/13.1430.TV.20231228.0853.004

EE B 28R (1978—), 2o, W, 8%, T4, B GIK S22 KoK BEEMFFY . E-mail: carol97011202@163.com
WISVEE: 2 (1985—), 5, W pa {EIT A, w2 TR, FEMF A TR EHIFT . E-mail: 13392033@qq.com

* 148 « KAl LAEHAR


https://doi.org/10.13476/j.cnki.nsbdqk.2024.0016
mailto:carol97011202@163.com
mailto:13392033@qq.com

e

AFTEREREELATEA T AEEIFNHERAH

Jiti, FE TR H B B 45 BAR R g Al L, 5 TP
NI Ao KR, 40 Killingsworth'™
PR T BE T R R T A I B Y R o B PE AR
T E RGN 5 vk, A AR T W A w)oR
R N AR B A 5 B (GA-PP) X 7K i
TARSEAT BT ZR A VAN, DA 3kE 5 2 LA A9 T4
X)o AV PR TR Lévy AT Mok st f 4k
SRV RN A5 A S AR ) e AL 19 e 4 B e T o e A
W25 G B AT 7 ik, SEBL T K T i 1 B AT
o 53— A SR 8 bRk R 091k,
Hancher 45" 45 #0815 3= A 15 305 3 v A Jo it 28
ST RMATEN R R B 48 S5 A BA T
B A AR AR 3 A B LR IR AR 2R 2H Y — T A i
R BRI TS a5 HIFI R &R BRER
F G B YA TR BDET, FIR 5 2
ST BT T e B/ \ T Y e B A SRR R

SRS KR TR o £ A FRPE AN AH OGRS AT, R
B HATC A BCRE 5, (B R Z BT XK
BT AR B i T i B g — By
Bt AT B B BV, B 255 & W BOK A TR B
A LRI Tk S N R B, e
fe 7K R TR B A R SO, R = A I
BT a5 A R B R, 2 BT AHP(analytic
hierarchy process) it 3 I 5 & 17 43 il Fl— 245 e il
7K R TR A ok A o it W A PN FR AR R R, O
TEA EEFE NIRRT 7 A48 0y SR KR T AR5 H
FFREZE BN, R4 [ A KOR) TRE o £ W 45 A
RTAESR LA

1 kFTEREBEEITFNEE

1.1 3EAR R R e

AHP J& 20 tH 22 70 4 0l 35 Elis B K
Saaty"® $2 H AT 7 vk, 28 T RRAS BEPEA v by A
2% . AHP TP 3 G PR X G2 A T i B A R 3,
B B H ARS8 B AR, A W F R b
HArmE AL R, 15 H AR PEN a5 3, %07 k8 h
RIG, B SHAEMN kg AR, ik, A
FETF AHP JFHRIF IR Fa bRk R R e .

TR 2 R 55 T 4 T ) /KRB 4 B T A,
HAIFN 4528 5 &8 KRR TSR 8 B AH G, At
FRARR R WA 25 RETHE K A OC W 5% B A K
FIr e FR AR AN E ELW HA BSOS AR, =
AINET KRB S S, S a2 EVE R . R

S KR AR W B A TARMEN, H KRR 5
LA, SOk A IR B E SR BRI
A ZR PR AR BB A
TG IR IEO, AR “ = A IME” AR RISCHEN A
FNGEH, KR ARR RBCE N 7R, 3L 2 112 D EAR:
S — 2K TRE B BPE Y, BB PR H AT
S TR AEAR W BOK M TR H B B 4| is
g B G R BRSO, B “=AIME” i =AJr .
B — 2 A R KR TR B R AN fe
PRARR LA 1o ST I E R AT N A LR,
SRR AR MR RZ IR G S 2, AR 18
PRI RBONPER . BARTIF : 5 =2 18R LUSKE )2
ANTRIFE AR b MBS A8 B A8 A [R] 75 T SR A4 ks 65 DU 2
B DU 275 =248 0 T S A [] A B R i
B 02 LASR DO JZ A [ B0 9 K i AR5 R0 7
FEAR; SSJZ N LS 1= BB ol 7 i AN [A)
AR E SV R IR PR WS LN O VAV NEIE T 73l
P S A B AR AR 23 B, 3 e B0 I 1 KA
B F ARG “ = A Ik B A A R
N

)

BRE

|_-{ KR T W B |
o KR TR I 20 4 P B |

g
\—,{ KR T BSE T A B |

B 1 kFIRERELEERTNIERER

Fig. 1 Indicator hierarchy of supervision and quantitative evaluation of

KR TRR
BB AR

hydraulic engineering project

DS 2R TR B i 5 22 4t W A
BN ), TS )R A YR MR bR 2 A, W
K20 MRt OKF TR BB i 5 % A 7= W B
FIMEGRAT) ), 5 =280 KR B el
PRAE R BT REE | R 2 AR R T A
Jte 5z e R TR AT B BB ST
ARSI 6 A J7 T ; A PR L Bk 6 Ty i Ry
AN A AR AR, USRS B A 1], 9 R H kA
(§=35 K VDINE If ~37a R L VANS UL LN VAND IR X VAN
<5 TR WL Lo AL v T 2 3 B A 2 4 W 0 L % T
SRS A, HORH R 5 DU 2 3 6 AT

FELLEL 2 i A SR DU 2 F8hR 000 H Ik A (R
B) R, b AR T2 AR L2 MR AR A, WL

KA TAEAR -+ 149 -



F2% F 14 BAESARBEFE) 2024 52 A

Pl 3o 0 H i N CREBE B ) X o 1) 465 T2 8 A 4331
R FAE L T R B AR A TR AR
PP TR ORI 5 i A HE 5N R S
S IZ AR RSN, IR A8 B L
FALEL R, ) BE B | 3 B B S (o7 JE MR, O0)

i G

KR TR B B 5
LA B

LS N TR BRI 4 A5 25 -E 2 RIS JZ X R AY
HARR B AN A, K 3 PRy R 1-1-1 /)
X R R T AR A B 5 22 4 2R )™ B AG A
IEGAAT) )RR 1-1 B2 1 % RS B A B4
SEHLR, AR 2 TN

—>{ A G )

| g

| R g

> 1

) G LA 8 0

i

| 2 A

—4ﬁﬁmW$&

| 5 H A )

| g

—4%@$m

—4m§ﬁ%m1ﬁ

_4iaﬁrﬁ

{ﬁ@i&%%ﬁ@irﬁ

Pt 524

—4#mrﬁ&mmrﬁ

Lo o BB 3 TR

] BT AT A

S AR, 54k

=gt

| Tk i

el 3R
CETIN

TTEAS AR :

—> .
ol -—ﬁ
BERTRSIEYN TN

LTI

VAT LAY | A7 N RBUR KA T B AT ]

B2 KkFIIEBRRESREE~HEERTNERER

Fig. 2 Indicator hierarchy for quality and work safety management of hydraulic engineering project
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Fig. 4 The evaluation score of the stakeholders in the quality management
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and work safety management of provinces
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of the stakeholders
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safety management of 7 provinces
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Construction of the comprehensive quantitative evaluation model
of all-round process for quality supervision of hydraulic engineering project

LUAN Qinghua?, WANG Yue', LIYang’, PEI Mengtong', LI Yancang'
(1. Hebei Key Laboratory of Intelligent Water Conservancy, Hebei University of Engineering, Handan 056038, China; 2. Cooperative Innovation
Center for Water Safety and Hydro Science, Hohai University, Nanjing 210024, China; 3. Center of Construction Management & Quality & Safety
Supervision, Ministry of Water Resources, Beijing 100038, China )

Abstract: To implement the quality management and supervision (QMS) of hydraulic engineering projects, the
Ministry of Water Resources of the People's Republic of China has formulated and issued the Measures of
Supervision and Inspection of Hydraulic Engineering Quality and Work Safety, the Measures of Supervision and
Inspection of Operations and Management of Hydraulic Engineering and the Measures of Supervision and
Inspection of Hydraulic Engineering Contacts ("Three Measures" for short) for the supervision and inspection. The
supervision and inspection work based on the "Three Measures" involves the QMS of the stakeholders and the
hydraulic engineering projects. However, the related evaluation based on the "Three Measures" is qualitative, not
quantitative. Thus, the QMS of hydraulic engineering projects needs to be improved, and a quantitative evaluation
system is needed to compare different departments involved in the same project, different projects, and different
provinces.

Analytic hierarchy process (AHP for short) was selected for designing the evaluation system. The qualitative
indicators in the "Three Measures" was taken as the quantitative indicators of the evaluation system. The evaluation
indicator system was designed as seven layers, including 2,112 indicators which is in accordance with the "Three
Measures". The indicators score system was designed combining the methods of the point-deduction system and the
one-vote veto system. To improve the accuracy and reliability of the evaluation system, the weights of the indicator
evaluation system was designed, compared, and selected. The importance of elements was divided into "normal",
"important" and "critical”, and the corresponding weight of the indicator of the evaluation system was set to one,
three, and nine, respectively. The quantitative indicator evaluation system of QMS was established through the
comprehensive index method using the selected weights and indicators score system. Additionally, this evaluation
system of QMS has a flexible structure and can be spliced and deleted according to management requirements and
the critical parts of supervision. The indicator evaluation system of "quality management" and "work safety
management" were selected and established, and different hydraulic engineering projects were applied in seven
provinces in China. These seven provinces were named A, to A, respectively. Two aspects of different stakeholders
QMS in the projects and different projects QMS in different provinces were also evaluated.

The quality management evaluation results of different stakeholders indicate that the level of the construction
department is the highest, and the quality examination department and the building department are both at the lowest
level. The evaluation results of work safety management in each stakeholder indicate that the construction
department and the survey and design department are at the highest level, and the building department and the
supervision department are at the lowest level. The evaluation scores of quality management in each province
indicate that A, and A, are in the highest and lowest levels of quality management, respectively. The evaluation
scores of work safety management in each province indicate that A, and A; were at the highest and lowest levels of
work safety management, respectively. The comprehensive evaluation scores of quality management and work
safety management in each province showed a tiered distribution, of which, 28.6% of the provinces were
"excellent", 42.9% "good", and 28.6% "qualified", and no "unqualified" appeared.

The average evaluation scores of work safety management were generally higher than those of quality
management in provinces. The comprehensive scores indicated that the provinces were all above "qualified" and
showed a three-tiered distribution. The scores had a large difference among these provinces. The quality and work
safety management comprehensive analysis showed that the building departments were the most problematic in all
provinces. The references can be provided to the hydraulic engineering projects QMS.

Key words: hydraulic engineering project; quality and work safety management and evaluation; analytic hierarchy

process; point-deduction system; one-vote veto system
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