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Abstract

The weight of criteria for failure evaluation of weir type irrigation headwork was determined
by Analytic Hierarchy Process(AHP). Pairwise comparison of the criteria and subcriteria was
performed by 9 high experienced design engineers from Royal Irrigation Department. There are 4
main criteria in evaluation including Piping(Weighted creep ratio), Sliding, Overturning and Bearing
and 5 subcriteria relating to the importance of weir section including Upstream protection, Upstream
concrete, Control, Downstream concrete and Downstream protection sections. The analysis by AHP
showed that Overturning Stability, Bearing Capacity, Sliding Stability and Piping are relatively
importance with the weights of 0.532, 0.214, 0.189 and 0.065 respectively. The subcriteria is ranking
in descending order as Control. Downstream Concrete, Upstream Concrete, Downstream Protection
and Upstream Protection Sections. These weights are useful for failure evaluation of weir.
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Table 1 Judgements scale for Pairwise Comparisons (Huizing and Virolijk, 1994)

Interpretation Intensity of Value
Equally Preferred 1
Equally to Moderately 2
Moderately Preferred 3
Moderately to Strongly 4
Strongly Preferred 5
Strongly to Very Strongly 6
\ery Strongly Preferred 7
Very Strongly to Extremely 8
Extremely Preferred 9
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Table 2 Random Consistency Index (R.l.) (Saaty, 1990) (Sahoo, 1998)

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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1 Upstream Protection Section 2 Upstream Concrete Section 3 Control Section 4 Downstream Section 5 Downstream Protection Section

Figure 1 Section of Weir

Goal Appropriate criteria for assessing weir condition.
Criteria Piping (Weighted Creep Ratio) Sliding Stability Overturning Stability Bearing Capacity
Subcriteria Upstream Protection Section Upstream Concrete Section Control Section Downstream Concrete Section Downstream Protection Section

Figure 2 Hierarchical structure for Determining the weight of criteria for failure evaluation of weir
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Table 3 Examples Rating Criteria Of the 1st design experts

Criteria Weighted Creep Ratio Sliding Stability Overturning Stability Bearing Capacity
Weighted Creep Ratio 1/3 17 1/5
Sliding Stability 115 1/4
Overturning Stability 3
Bearing Capacity
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Table 4 Examples Rating Sub Criteria Of the 1st design experts

Upstream Upstream Control Dawnstream Downstream
Sub criteria Protection Section | Concrete Section | Saction | Concrete Section | Protection Saction
Upstream Protection Section 1/5 119 119 1
Upstream Concrete Section 17 17 3
Control Section 3 9
Downstream Concrate Section ]
Downstream Protection Section
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Table 5 Position and experience of assessors

No. Position Years of Experiences in Office of Engineering and

Architecture Design, Royal Irrigation Department
1 Director, Imigation System Design Division 22 year
2 Chief, Irmigation System Design Branch 1 22 year
3 Chief, Irrigation System Design Branch 2 32 year
4 Chief, Irmgation System Design Branch 3 18 year
5 Chief, Irrigation System Design Branch 4 21 year
6 Chief, Irmigation System Design Branch 5 18 year
7 Chief, Irmigation System Design Branch 6 15 year
a8 Chief, Irrigation System Design Branch 7 25year
9 Chief, Irmgation System Design Branch 8 18 year
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Table 6 The weight of the main criteria

ASSeSS0rS Geometric | adjusted

Criteria
1 2 3 4 5 6 7 8 9 mean o 1.00

Weighted Creep Ratio | 0.056 | 0.043 | 0.041 | 0.240 | 0.051 | 0.042 | 0.048 | 0.096 | 0.055 0.062 0.065

Sliding Stability 01150321 | 0120 | 0.282 | 0.291 | 0.133 | 0.259 | 0.161 | 0.099 0.180 0.189

Overturning Stability | 0.548 | 0.491 | 0.584 | 0.337 | 0.476 | 0.558 | 0.585 | 0.466 | 0.565 0.506 0.532

Bearing Capacity 0281 | 0145 | 0255 | 0.141 | 0.182 | 0.268 | 0.108 | 0.277 | 0.280 0.203 0.214

Sum 0.951 1.000
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Table 7 The weight of the sub-criteria (Weighted Creep Ratio)

NANITNAIRY LL@S?J'Q’VN]:!

Aszessors Eigenvector
Sub criteria Geometric | adjusted
1 2 3 4 L 6 i 8 9

mean to 1.00
Upstream Protection Section 0.037 | 0.047 | 0.038 | 0.044 | 0.089 | 0.104 | 0.034 | 0.105 | 0.036 0.053 0.058
Upstream Concrete Section 0102 | 0102 | 0295 | 0.094 | 0170 | 0.226 | 0.310 | 0.142 | 0420 0.181 0.195
Cantral Section 0495 | 0.536 | 0.184 | 0378 | 0483 | 0.3%0 | 0310 | 0.402 | 0.228 0.359 0.386
Downstream Concrete Section | 0.325 | 0.210 | 0445 | 0315 | 0.202 | 0203 | 0.310 | 0.245 | 0.279 0.273 0.204
Downstream Protection Section | 0.039 | 0105 | 0.038 | 0.169 | 0.056 | 0.077 | 0.034 | 0.106 | 0.037 0.063 0.068
Sum 0.929 1.000
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Table 8 The weight of criteria for failure evaluation of weir

1 2 3 4

Na. Elements of weir Overturning Stability | Bearing Capacity | Sliding Stability | Weighted Creep Ratio
0.532 0.214 0.189 0.065
1 Section 3 Control Section 0.399 0.425 0.436 0.386
2 | Section4 Downstream Concrete Section 0.287 0.264 0.271 0.294
3 | Section2 Upstream Concrete Section 0.164 0.162 0.166 0.195
4 | Section5 Downstream Protection Section 0.085 0.083 0.075 0.068
5 | Section1 Upstream Protection Section 0.076 0.075 0.062 0.058
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