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Fuzzy comprehensive evaluation of concrete lining
quality in field irrigation channels

ZHU Wei-feng', HE Wu-quan®
(1. Water Conservancy Management Center of Heilongjiang, Haerbin, Heilongjiang 150040, China;
2. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Objective and impartial evaluation of concrete lining quality of irrigation canal in the farmland is of
great significance to the quality of water-saving irrigation project. In order to effectively reflect the subjective and
objective evaluation information of concrete channel project quality in evaluation index system in the farmland, this
paper introduced the combing weighting of the Delphi method and analytic hierarchy process using Fuzzy mathemati-
cal evaluation. It established a fuzzy comprehensive evaluation model of farmland concrete channel engineering
quality. Through the engineering verification, the results showed as follows ; the distribution of good, qualified, and
unqualified projects were 39.9%, 60.1%, and 0%, respectively; the final quality evaluation score of the whole
project was 83.48 and it was concluded as qualified. Combined with the later operation status of the project and the
traditional evaluation results, it proved that the fuzzy comprehensive evaluation method of farmland concrete channel
is feasible and effective.

Keywords: concrete lining cannel; project quality evaluation index system; analytic hierarchy process; fuzzy

comprehensive evaluation method
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Table 1 The farmland concrete channel quality

evaluation index system
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b FE BT Proprietor
P Designer
Jiti T2 Constructor
WEHLELAT. Supervisory unit
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Project management

SRR W B BT Quality supervision unit

/K Water
7K e Cement
HEEL Coarse aggregate
HEHL Fine aggregate
187K 7] Water reducer
IR Fly ash
P45 &3 50k} Expansion joint filling material

LA R

Raw material

R} Size
WL 52 R BT % 52

Canal base Compaction coefficient or relative density
SEA5T% Evenness

FREIRZE Weighing error
A2 Mixing uniformity
Y& Slumps
B Mold
HHHUERE Paving thickness
PR Vibration
F#Y" Maintenance
J34% Parting

TR EE Tl )i T
Construction of
concrete lining

JE Strength
YuBtE Impermeability
YUZE M Freezing tolerance
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Performance of concrete
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Table 2 The meaning of the 1~9 scale a;

FRJE a Scale a £ Meaning
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3 i e
Slightly more important
IR S
5 . .
Obviously more important
7 I E
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9 &R
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¥ \
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Judging the intermediate value
- T3 M a0
i, The ratio of the influence of J to [ is the
Reciprocal

reciprocal number of a;

AN ISE External dimension
LK Contour line
RIMTHEE Surface evenness
ZFRBFE Surface imperfection
{HZE%% Expansion joint

AP DT E
Appearance quality
evaluation
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Engineering acceptance data

TR

Acceptance data
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Table 3  Random consistency test R/ value

n 3 4 5 6 7 8 9

RI 0.58 0.90 1.12 1.24 1.32 1.41 1.45
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Fig.1 The quantitative membership function type
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Table 5 Calculation results of project quality evaluation
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Il L35 o
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Appearance quality evaluation
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Engineering acceptance data
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Table 6 Comparison of evaluation results
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