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Abstract

Since there is no clear practical approach for the inspection and assessment of the weir condition, this
study proposes an approach for assessment of weir condition. There were 58 weirs selected as the case
study. By this assessment approach, the weir was divided into 5 main components (Upstream Protection
Section, Upstream Concrete Section, Control Section, Downstream Concrete Section and Downstream
Protection Section), 16 sub-components and 1 of the sub-components are Sluice Gate/Sand Sluice
which was divided into 4 minor sub-components. The conditions of each sub-component were visually
assessed by the damage conditions due to erosion, settlement, cracking, etc. categorized by 10 damage
conditions defined by this approach. There were 4 levels of damage condition classified by scores 1) to
4: 1'is a perfect or the normal condition; 2) is minor damage; 3) is In the damage condition that special
monitoring is required, but a repair can be postponed; and 4) is a seriously damaged condition affecting
safety operation and immediate repair is required. The scores from the weir damage assessment were
evaluated by 4 weir stability criteria, 1) including stability against Piping, 2) Sliding, 3) Overturning and
4) Bearing Capacity. The Analytic Hierarchy Process (AHP) was used to determine the priority weights of the
criteria and various weir components and sub-components using 9 expert opinions. Finally, the weir condition
index was calculated from the total a sum of product between the condition, damage scores and weights
of criteria and/or components and in each level of the hierarchy. The assessment results showed that
Section 1 (Upstream Protection Section) and Section 5 (Downstream Protection Section) got higher
priority weight than the other 3 main components. The condition index study of 58 weirs showed that
there were 52 weirs with the condition index in the range of 3.00-3.94 indicating minor damage and the
other 6 weirs having the condition index in the range of 2.57-2.98 indicating the damage being started
and special monitoring and evaluation required. Furthermore, the research result shows that the weir
condition index developed in this study is useful to classify the conditions of the weir, whether it is in
good condition or any components/sub-components require repair and the weir condition index can be

used for budget allocation for repairing and improving the weir condition.

Keywords: Weir, Condition Index, Analytic Hierarchy Process (AHP)
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surface corrosion /little

rust on the metal surface
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holes or scratched
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Damage Scores
Condition 4 3 2 1
1. Erosion Normal condition Slightly eroded /little | Erosion 25-50% of the | Scouring > 50% or hole

appearance from widely
scour/ corrosion to steel
reinforcement layer/ rust
corrosion penetrate deep

inside the structure

2. Settlement

Normal condition

Settlement < 2 cm

Settlement 2-5 cm

Settlement > 5 cm

seepage

flow is noticeable

3. Cracking Normal condition Initial cracking Wide and deep Wide and deep cracking
cracking at some for a long distance
point

4. Floating Normal condition Some debris but no effect | Reduce flow No flow

Debris on flow significantly

5. Hole Normal condition Depth of hole < ankle | Depth of hole < knee | Depth of hole > knee

6. Leakage Normal condition Initial leakage and some | Leakage expand until | Major leakage until jet flow

is noticeable

7. Movement

Normal condition

Movement is clearly

Movement enlarging until

weeds, < 25% of the area

25-715% of the area

noticeable building is damaged
8. Drainage Normal condition Sediment is observed but | Drainage difficulty and | Drainage pipe and channel
not clogging clogging are clogged until drain is
impossible
9. Tree/Weed Normal condition Small vegetation and | Vegetation and weed | Vegetation and weed >

75% of the area

10. Mechanical/
Electrical

Conditions

Normal condition

Partially working

Mostly not working

Not working
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1nsvAnEY (Weir Checklist)
1. Bore ke it dun. Suno. Swdn
2. s iy Snwruzdurne (Jogee Crest [laroad Crest Yssamelne. roaaudanaiol w.a.
3. dudondng u o u g 20 Vi AN AU ATIRANMATIER
anm (Condition)
29fUszNBU (Element) msfinenz | mamgada | msuanin | Adavemeh] ginse | nad | msedeusn | msmmeih [ sy anmmilion wanwime (Remarks)
Erosion | Settlement | Cracking | Floating Debris | Hole | Leakage | Movement | Drainage | Tree/veed | Mechanicaltectial Conaiton
1. dhu Protection willath (Upstream Protection Section)
1.1 74 (Floon) 1 1 O soslsidhu
2 2
3 3
q 4
1.2 i (Side Slope) 1 1
2 2
3 3
4 4
2. doumiioh (Upstream Concrete Section)
2.1 #fu (Floor) 1 1
2 2
3 3
4 4
2.2 awdinude (Side Slope) 1 1
2 2
3 3
4 4
5. daunauquih (Control Section)
3.1 thorouguth ussdulavan 1 1 1 1 1
(Weir rest and Fish ladder) 2 2 2 2
4 4 4 a 4
3.2 fiwnedna (Retaining wall) 1 1 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 a

3UN 4 wuuTuiinnsnsIean g KU 1-4

anm (Condition)

sz (Element) mifnigne | mmgada | mswandna |@ievnenan | giwse | awd | mandeuda | nwsvieh | SuldAvits anmmsldon waneing (Remarks)
Erosion | Settlement | Cracking | Floating Debris | Hole Leakage | Movement Drainage | Tree/weed | Mechanical/Electrical Condition

3.3 UsepAneszungnas (Sluice Gate/Sand Sluice) O list O sieslaisiu
3.3.1 #lu (Floo)

3.3.2 hunedng (Side wall)

O it O aeshiviu

3.3.3 segmunnh imzdnn Gate)

5.3.4 qunsalieosnasqunsadlyiih
(Mechanical * Electrical Equipment)

Ot O sesbiviu

3.8 Wisamendinaenam
(Chute Blocks)

3.5 awwnu (Bridge)

Ot O amsliviu

3.6 viouhuarian e el
(Stoplogs/Rubber WeirFlap Weir)

A (VR [N O RO PR IS 1S [P (VO (SN P (VO N 1O O VP 1 1S N [V O N P VO 1N 1Y

UM 5 wuutuiinnsnsIaanIniig wHui 2-4

3. anmdgmdug Inuduseazidoniiugy 5. A195UETEAUALILULVDIANIN
4. T18ALBUALNTIMALHNTIAABY LAUAZLULYDIAN T FedlMaTunganuving Live
lunsasisaninusazase §yinisnsiranin  Wignvinsesiaanmvianudilawagnsiaasunou
wfITTyTe nioumuriawmuewtag U Ly Nazliiazuuuynasy
o Ao A quad g o
Fuivihnsesinanin weliinulugiudeya

2
ag v a a fo o o
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#nm (Condition)

8efUsznay (Element) mafawez | magada [ mauandn | Adevnemain [ giwss | msi | maefieuds | mesuiei | SuliiAvity anmimsléon ey (Remarks)

Erosion [ Settlement | Cracking | Floating Debris | Hole | Leakage | Movement | Drainage | Tree/weed | Mechanicaltectiical condition

4. duiiwi (Downstream Concrete Section;

4.1 #fu (Floon)

4.2 i (Side Slope)

1
2
3
4
1
2
3
4

4.3 flumzid (Floor Blocks) Ohiit O wedlivitu

4.4 wstlenvimainenh (End i) O'bist O woslsiviu

N [V I (AR (PN [N [N PSRN PO PV N PR S TR IO P

5. dau Protection #1811 (Downstream Protection Section)

5.1 #iu (Floor) 1 1
2 2
3 3
4 4
5.2 aaiudi (Side Slope) 1 1 O siealaiviiu
2 2
3 3
q q
wevg : dudiszuisunud lidasfiaisananin (Condition) tiuq
amwﬂn_;mﬁuq fww -
atde fprreasie fpraey
[ A
it it

5UN 6 wuutuiinmInsavan nee ukui 3-4

A185 VAL ULVBIANTH Mgz 4. anwund liamsimanz/Aanseudsiiinada 3. Anwneidindes/AanseuusniudniosAinadudiiaman
2. finwgsening 25-50% ?Jaaﬁ'yuﬁ/ﬁmﬂi’amﬁuuﬂugﬁa\\‘Juiaaqu/xﬁmaﬁuﬁmﬂfauautﬁawﬁugu
1. fimwnssnnnh 50% videimenzauduiiuiinh Buyfansoudiudominiraduianseutailalu
Mm§nA2 4. anwun lalfiamsngad 3. ngasinuszanadewty >urliiad, niadlesnds 2 wu. 2. ngadnuszanandy >uihiaes, neafedsening 2-5 au.
1. nyafalavanaue/ >1en, niafannni 5 e,
mauanin L anwun lalfiamsuanm 3. fiasessn 2. asessilamunuuazenuinuige 1. desesiniianunhauasanudndunen

i o 3

S o t . - & v ¥ oo v % ve w By ' v
Aefinvnwai 4. anmdni ladfidefarnmiad 3. immadndes undwanansalvald 2. hanansalualdidniies 1. dnldanansalwasila

a.
4
Tnse 4. anwund lailislnse 3. Slnsedndosndrdowi 2. flwsedndesnini 1. figlwsednunnnduan
PO < a < =% = a & =% a " = .
M 4. anwund laifins% 3. fiansSuaziiinlvada 2. anisSuariiuilva 1. fiamsfuesiiilvarseonin
mawdeuds 4. anwund Lifinmsiedious 3. Inswdeusniiuegietaiou 1. fnmsedoushaueimsidens
H Y ¥y oy % ™ 1a o ' = o
msssvet 4. anmund anansasyuiedilaazaan 3. dilvalingneu usliiiamsgedu 2. ssuigldliiazaan fimseasiu
1. vieszuiethansyuisgasulidansasyuneldlasdude
v oMy o o PRIV | voyve 4 X & v v ) X 4 voyve o X &
duliAviy 4. anwund lailiduld iy 3. duld/sfivauibndes dosnt 25% vesiiudl 2. fuldl Fufivruunagu 25-75% vesiiuf
1. ulal/ v nequifinituii/annnd 75% vesiiuil
4

dnmnsldon 4. anmdnf 3. anmldauldunedin 2. anmiEildoulalle 1. MWaulldiae

5UN 7 wuutuiinmsnsdvaninee ukui 4-4

3.4 AnumtnANEAY 3.5 NAN1IATIVENNEY
nsmAnrlnaudAg NN sUTEIY waanasiiuiingivanmee Weuduiindeya

AN1NN153UR p9AUsENaU waran nine laeld  aninlassasneenais mnudevine nsauduninnnene

NTEUIUNITUATILAARUTY LanIlanemnsned 6 uay  aglaAraziunanIw (Score) U8909AUIENBUANS VDI
~ A o ° | v oA '

AN5199 7 e wethlUlglunseuamasstianinsal

o A a
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v

A5199 6 AmTNANUEIAREURLNATINITUSTEUANINAITIUR W3 4 nSdl
Criteria Assessors Weight
1 2 3 4 5 6 7 8 9 Geometric | adjusted
Mean to1l
Weighted Creep Ratio | 0.530 | 0.616 | 0.582 | 0.516 | 0.451 | 0.662 | 0.556 | 0.644 | 0.622 0.572 0.578
Sliding Stability 0.146 | 0.123 | 0.106 | 0.136 | 0.169 | 0.099 | 0.115 | 0.082 | 0.115 0.119 0.120
Overturning Stability | 0.066 | 0.087 | 0.074 | 0.083 | 0.119 | 0.053 | 0.081 | 0.058 | 0.060 0.074 0.075
Bearing Capacity 0.257 | 0.174 | 0.238 | 0.265 | 0.261 | 0.186 | 0.249 | 0.216 | 0.202 0.225 0.228
Sum 0.989 1.000
A1519% 7 Al mtinaudIAY U aeIN1sUTEEUANIWNTIUAR 99AUTENOU LazanInkg
Weights for Weir Condition index Weighted Creep Ratio | Sliding Stability | Overturning Stability | Bearing Capacity
1|1 Mode failure 0.578 0.120 0.075 0.228
2 |11 1.Upstream Protection Section 0.057 0.072 0.071 0.087
3 [L1.1 1.1 Floor 0.564 0.352 0.523 0.545
4 [1.1.1.1 [Erosion 0.292 0.327 0.295 0.257
5 |1.1.1.2  |Settlement 0.360 0.381 0.365 0.383
6 [1.1.1.3 [Floating Debris 0.174 0.153 0.177 0.197
7 11.1.14 |Tree/weed 0.174 0.139 0.163 0.163
8 |1.1.2 1.2 Side slope 0.436 0.648 0.477 0.455
9 |1.1.2.1 |Erosion 0.157 0.140 0.148 0.140
10 [1.1.2.2  [Settlement 0.265 0.327 0.292 0.259
11 [1.1.2.3 [Cracking 0.136 0.138 0.138 0.131
12 [1.1.2.4 [Hole 0.170 0.159 0.179 0.178
13 [1.1.2.5 [Leakage 0.130 0.150 0.151 0.181
14 [1.1.2.6 [Tree/weed 0.142 0.086 0.092 0.110
15 1.2 2.Upstream Concrete Section 0.191 0.137 0.141 0.183
16 [1.2.1 2.1 Floor 0.593 0.431 0.461 0.708
17 [1.2.1.1 [Erosion 0.135 0.137 0.125 0.107
18 [1.2.1.2 [Settlement 0.207 0.230 0.224 0.236
19 [1.2.1.3 [Cracking 0.153 0.107 0.154 0.120
20 [1.2.1.4 [Floating Debris 0.072 0.076 0.108 0.109
21 [1.2.1.5 [Leakage 0.190 0.134 0.136 0.149
22 11.2.1.6 |Movement 0.164 0.249 0.171 0.186
23 [1.2.1.7 [Tree/weed 0.079 0.067 0.083 0.092
241122 2.2 Side slope 0.407 0.569 0.539 0.292
2511.2.2.1 |Erosion 0.084 0.114 0.112 0.102
26 [1.2.2.2 [Settlement 0.230 0.226 0.245 0.246
27 [1.2.2.3 [Cracking 0.127 0.111 0.122 0.119
28 [1.2.2.4 [Hole 0.155 0.129 0.119 0.133
29 |1.2.2.5 |Leakage 0.135 0.115 0.120 0.135
30 [1.2.2.6 |Movement 0.190 0.245 0.209 0.179
31 [1.2.2.7 |Tree/weed 0.079 0.060 0.074 0.087
32113 3.Control Section 0.388 0.394 0.495 0.390
33 [1.3.1 3.1 Weir crest and Fish ladder 0.355 0.327 0.345 0.325
34 11.3.1.1 |Erosion 0.121 0.145 0.135 0.123
35 [1.3.1.2  [Settlement 0.348 0.378 0.290 0.334
36 |1.3.1.3 |Cracking 0.142 0.148 0.187 0.161
37 |1.3.1.4 |Floating Debris 0.102 0.103 0.113 0.108
38 |1.3.1.5 |Leakage 0.193 0.147 0.167 0.183
39 [1.3.1.6 |Tree/weed 0.094 0.081 0.107 0.091
40 [1.3.2 3.2 Retaining wall 0.224 0.251 0.266 0.216
41 [1.3.2.1 [Erosion 0.072 0.092 0.095 0.082
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Weights for Weir Condition index Weighted Creep Ratio | Sliding Stability | Overturning Stability [ Bearing Capacity
42 [1.3.2.2 |Settlement 0.200 0.237 0.195 0.217
43 [1.3.2.3 |Cracking 0.100 0.107 0.114 0.109
44 (1324 |Hole 0.128 0.111 0.115 0.113
45 [1.3.2.5 |Leakage 0.111 0.105 0.123 0.114
46 [1.3.2.6 |Movement 0.244 0.204 0.215 0.179
47 11.3.2.7 [Drainage 0.092 0.093 0.082 0.108
48 [1.3.2.8 |Tree/weed 0.053 0.051 0.059 0.078
49 [1.3.3 3.3 Sluice Gate/Sand Sluice 0.116 0.140 0.129 0.140
50 {1.3.3.1 |3.3.1 Floor 0.316 0.277 0.277 0.362
51 {1.3.3.1.1 |Erosion 0.106 0.137 0.118 0.109
52 |1.3.3.1.2 |Settlement 0.256 0.296 0.288 0.282
53 |1.3.3.1.3 |Cracking 0.135 0.130 0.139 0.149
54 11.3.3.1.4 |Floating Debris 0.075 0.075 0.083 0.102
55 {1.3.3.1.5|Hole 0.161 0.158 0.162 0.132
56 |1.3.3.1.6 |Leakage 0.196 0.139 0.141 0.142
57 [1.3.3.1.7 | Tree/weed 0.071 0.065 0.069 0.085
58 |1.3.3.2 |3.3.2 Side wall 0.274 0.193 0.251 0.255
59 |1.3.3.2.1 |Erosion 0.083 0.106 0.096 0.099
60 [1.3.3.2.2 |Settlement 0.228 0.224 0.259 0.264
61 [1.3.3.2.3 |Cracking 0.108 0.112 0.135 0.114
62 |1.3.3.2.4 [Hole 0.115 0.131 0.133 0.122
63 [1.3.3.2.5 | Leakage 0.127 0.126 0.121 0.130
64 11.3.3.2.6 [Movement 0.282 0.244 0.194 0.195
65 |1.3.3.2.7 [ Tree/weed 0.057 0.058 0.062 0.077
66 11.3.3.3 [3.3.3 Gate 0.189 0.266 0.263 0.191
67 |1.3.3.3.1 [Erosion 0.414 0.388 0.296 0.370
68 [1.3.3.3.2 |Leakage 0.586 0.612 0.704 0.630
69 [1.3.3.4 |3.3.4 Mechanical / Electrical Equipment 0.222 0.264 0.209 0.192
70 |1.3.3.4.1 |Erosion 0.296 0.334 0.339 0.331
71 [1.3.3.4.2 |Mechanical/Electrical Condition 0.704 0.666 0.661 0.669
721134 3.4 Chute blocks 0.076 0.074 0.066 0.071
73 [1.3.4.1 |Erosion 0.327 0.293 0.297 0.318
74 11.3.4.2 |Cracking 0.289 0.237 0.308 0.295
75 11.34.3 |Movement 0.384 0.470 0.395 0.387
76 {135 3.5 Bridge 0.069 0.098 0.100 0.158
77 11.3.5.1 |Erosion 0.157 0.114 0.155 0.134
78 [1.3.5.2 |Settlement 0.262 0.321 0.304 0.334
79 |1.3.5.3 |Cracking 0.186 0.168 0.186 0.174
80 |1.3.54 |Movement 0.284 0.314 0.235 0.242
81 [1.3.5.5 |Tree/weed 0.111 0.083 0.120 0.117
82 [1.3.6 3.6 Stoplogs/Rubber Weir/Flap Weir 0.160 0.110 0.094 0.089
83 [1.3.6.1 |Erosion 0.166 0.227 0.142 0.189
84 [1.3.6.2 |Floating Debris 0.228 0.239 0.186 0.255
85 [1.3.6.3 |Leakage 0.329 0.232 0.334 0.270
86 11.3.6.4 |Mechanical/Electrical Condition 0.277 0.303 0.338 0.286
87 [14 4.Downstream Concrete Section 0.298 0.308 0.209 0.231
88 [1.4.1 4.1 Floor 0.427 0.452 0.364 0.382
89 |1.4.1.1 |Erosion 0.113 0.127 0.140 0.105
90 |1.4.1.2 [Settlement 0.228 0.247 0.221 0.270
91 [1.4.1.3 |Cracking 0.108 0.138 0.142 0.133
92 |1.4.1.4 [Floating Debris 0.089 0.087 0.098 0.099
93 [1.4.1.5 |Leakage 0.133 0.111 0.134 0.129
94 11.4.1.6 [Movement 0.253 0.227 0.175 0.189
95 |1.4.1.7 [Tree/weed 0.076 0.064 0.089 0.075
96 [1.4.2 4.2 Side slope 0.267 0.311 0.331 0.322
97 |1.4.2.1 [Erosion 0.080 0.096 0.093 0.074
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Weights for Weir Condition index Weighted Creep Ratio | Sliding Stability | Overturning Stability | Bearing Capacity
98 [1.4.2.2 [Settlement 0.224 0.215 0.184 0.271
99 [1.4.2.3 [Cracking 0.093 0.122 0.116 0.121
100{1.4.2.4 |Hole 0.118 0.116 0.132 0.086
101]1.4.2.5 |Leakage 0.099 0.107 0.116 0.095
102{1.4.2.6 |Movement 0.242 0.210 0.181 0.203
103]1.4.2.7 [Drainage 0.084 0.081 0.113 0.089
10411.4.2.8 |Tree/weed 0.060 0.054 0.066 0.062
105(1.4.3 4.3 Floor Blocks 0.146 0.119 0.157 0.156
106]|1.4.3.1 |Erosion 0.261 0.270 0.326 0.269
107]1.4.3.2 |Cracking 0.295 0.276 0.309 0.344
108(1.4.3.3 [Movement 0.444 0.454 0.365 0.387
109(1.4.4 4.4 End Sill 0.159 0.119 0.149 0.140
110|1.44.1 |Erosion 0.257 0.268 0.309 0.271
111]1.44.2 |Cracking 0.316 0.338 0.327 0.333
112{1.4.4.3 [Movement 0.428 0.395 0.363 0.396
113]1.5 5.Downstream Protection Section 0.067 0.089 0.083 0.108
114[1.5.1 5.1 Floor 0.627 0.511 0.524 0.473
115]1.5.1.1 |Erosion 0.258 0.311 0.277 0.251
116/1.5.1.2 |Settlement 0.357 0.400 0.374 0.389
117]1.5.1.3 [Floating Debris 0.192 0.147 0.175 0.189
118]1.5.1.4 |Tree/weed 0.193 0.142 0.175 0.170
119]1.5.2 5.2 Side slope 0.373 0.489 0.476 0.527
120]1.5.2.1 |Erosion 0.136 0.156 0.143 0.147
1211.5.2.2 |Settlement 0.322 0.324 0.304 0.289
122[1.5.2.3 [Cracking 0.126 0.130 0.137 0.146
123|1.5.2.4 |Hole 0.183 0.178 0.162 0.151
124]1.5.2.5 |Leakage 0.135 0.135 0.141 0.163
125]1.5.2.6 [Tree/weed 0.099 0.077 0.113 0.104

3.6 ANRYUENIN

\nausiARrtanInveny ausawuseanidu
4 sydiy el

seffU 1 (C1=4.00) anmesduszney Slanuasysal
vievuihiduund vieliusnganmeradesiu

sedUfl 2 (C1=3.00-3.99) danmesduszneu fan
Fevmelanies Ewuildululumeuni)

sefufl 3 (C1=2.00-2.99) anwesAUszneu i
ANuEsE MRz iLazRnnunginssuluiiey
WeUssdiuauasnse e1vaunsasentsgeuuals
GuuldaluTumalsiuni)

sefufl 4 (C1=1.00-1.99) anwesAUszneu &
AMUEEENN AnadanisidRegaiulade Sl

Mfean1steuuY/UTulslaeTiui

FANWUIN ARTTLENINVBINENYINNITATIIENIN
FIUIY 58 LI LAAIAIANTIIN 8

4. anusnena

Andstlanmuasrny Hevun 58 wis Wefisudu
naaiuds ansewlsldeandiu 2 sz fe seaud 2
(C1=3.00-3.99) anmesrusznau danudevg dntiee
GHunlinluTumeund) $dwau 52 wis Andudesay
90 VoIS AUHLTINA F3A15197 9 warsEaUT 3 (Cl=
2.00-2.99) @nnesrusenau daudene mTiAsei
wagAnaumgfnssudufieuiiousyfiuanuasnde
p13a3sasen1sgeuuaNls @wualduluTumalduni)
fisuou 6 wi Aadudesas 10 vesduauheiann
Fapn37971 10
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A157197 8 ANFYTENINVBINY 119 58 LA

No.| Nameof Weir |Rio| Weir Condition | |\ | ume of eir [R1o| Weir Condition | | (o | Nume o weir |R1o| Weir Condition | | (o | Name of weir |Rio| Weir Condition
Index Index Index Index
1 [SaMoon 2 3.67 16 |[BanNamYen 8 3.36 31 |BanCay 9 3.93 46 |SriChaliang 4 3.94
2 |Sa 2 3.69 17 |BanSaWade 8 3.55 32 |KhlongNangNoi 16 3.61 47 |HuaiThon 5 3.79
3 [NamYang 2 3.54 18 |BanLamPuk 8 2.90 33 |HuaiKakang 6 3.41 48 |KhlongChaiya 15 3.85
4 |NamPoi 2 3.56 19 |HuaiThapThan 8 3.76 34 |HuayWan 7 3.87 49 |KhlongTawada 15 3.65
5 [ThaChang 4 3.31 20 |LamSaebu 7 3.47 35 |BanPhonDu 7 3.70 50 |KhlongThaThong | 15 3.46
6 |HuaiBat 4 297 21 |ChaiSombat 2 3.38 36 |BanTidtor 5 3.63 51 |KhlongSayKaow 15 3.08
7 |Thung Phai 4 2.92 22 [PongNok 2 2.76 37 |HuaiNamMan 5 3.54 52 |KhlongDang 15 3.68
8 |MaeYom 4 3.28 23 [MaeLao 2 3.38 38 |BanBungKokTan 5 3.64 53 |KhlongPakaChai 15 3.43
9 |KhlongTron 3 3.15 24 [TamVok 2 3.65 39 |YangThitHuat 5 3.61 54 |BanThaPha 2 3.04
10 [NamPat 3 347 25 [SamPhrao 5 3.48 40 |BanSayKwao 5 3.64 55 |LuangSopAng 2 3.38
11 |[KhunYuam 1 3.80 26 |KhlongThaThon 15 3.54 41 |Chamuang 16 3.85 56 [MaeTam 2 3.34
12 [NamYuam 1 3.08 27 [KhlongKuTanon | 15 3.47 42 [KhlongWad 16 3.77 57 |ThaChiai 16 3.66
13 |Mae Sariang 1 3.00 28 |KhlongAiKhiao 15 3.45 43 |ChonkhanPinit 1 3.80 58 [PaBon 16 3.61
14 |PangMaPha 1 298 29 [MaeJaRao 4 3.66 44 |NongSaleag 1 3.30
15 |BanHuaiKhayang 8 3.10 30 |MaeRamat 4 2.57 45 |BanKong 4 3.62
a4 o w . P
wELAA: RIO Ao d1unsuyalsenu (Regional Irrigation Office)
= | I | ° |
A15199 9 HgNAAIAVUANIN EJQEL“LJEU’N 3.00-3.99 974U 52
Condition Index
No. Name of Weir RIO Wei Sectionl Section2 Section3 Section4 Section5
eir
W S o B w S o B w S o B W S o B W S o B
1 [SaMoon 2 3.67| 297| 331 | 310 3.06| 3.79| 3.83| 3.80| 3.79| 3.79| 3.79| 3.76 | 3.77| 3.97| 3.97| 3.97| 3.97| 2.14| 235| 230 | 241
2 |[Sa 2 3.69| 400| 400 400| 400| 355| 359 3.55| 3.52| 3.85| 3.83( 3.82| 3.83| 385| 3.80 | 3.81 | 3.82| 245| 252 | 246| 249
3 |NamYang 2 354 | 242| 296 256 | 247 3.56| 3.70| 3.55| 3.33| 3.70 | 3.67| 3.67| 3.70 | 3.59| 3.57| 3.51| 3.60| 3.50| 3.55| 3.54| 3.55
4 |NamPoi 2 356 | 3.02| 314 315 314 378 3.71| 3.69| 3.79| 3.74| 3.68 | 3.69| 3.73| 3.56 | 349 | 3.51| 347 | 2.64| 273 | 2.77| 287
5 |ThaChang 4 3.61 | 3.59 371 3.66| 3.62| 3.61| 3.58( 353 | 3.62| 331 | 322 3.17| 3.29
8 [MaeYom 4 349 | 345| 345| 340 353 | 3.53 [ 353 | 331 3.51| 346| 3.46
9 [KhlongTron 3 394| 393 | 391 | 3.72| 3.66 | 3.65| 3.65| 298| 298| 3.10| 3.07
10 [NamPat 3 3.61 | 356| 3.56| 3.65| 3.63| 3.61| 3.67| 3.74| 3.76 | 3.74| 3.77| 3.50 | 348 346 3.46
11 [KhunYuam 1 389 | 3.88| 3.88| 3.71| 3.73| 3.69| 3.72| 400| 400| 400 | 400 | 352 3.62| 3.56 | 3.60
12 |NamYuam 1 371 | 3.68| 3.67| 330 325 3.19| 326| 3.12| 322 3.13 | 3.12| 230| 241 | 237 | 243
13 |Mae Sariang 1 394 | 393 | 391 | 334| 334| 329 332| 290 | 286 3.06 | 3.00
15 |BanHuaiKhayang 8 i 239 229 327 329 323 | 328 | 352 344 | 343 | 350 | 3.58 3.58| 3.54| 3.54
16 [BanNamYen 8 336| 321 | 344 340 332 321 329 327| 325 3.58| 3.56| 3.56| 3.62| 298| 3.16| 3.06| 3.05| 3.74| 3.71| 3.72| 3.71
17 [BanSaWade 8 355| 321 | 344 340 332 370 3.66 | 3.65| 3.68 | 3.44| 3.40| 3.38| 346 | 3.73| 3.71| 3.69| 3.73| 342 | 347| 333| 333
19 [HuaiThapThan 8 3.76 | 3.59| 3.68| 3.66| 3.64| 400| 400 4.00| 400| 3.67| 3.61 | 3.61| 3.63| 382 | 380 3.79| 3.83| 3.68| 3.68| 3.65| 3.64
20 |LamSaebu 7 347| 381 | 388 387 384 348 349 | 345| 345| 298| 3.23| 3.23| 3.25| 3.92| 3.90| 391 | 3.93| 3.55| 3.58| 349| 349
21 [ChaiSombat 2 338 | 349| 358 3.56| 3.57| 3.58| 3.60( 3.57| 3.57| 3.15| 3.17( 3.07| 321 | 390| 393 | 390 3.92| 2.09 2.01
23 |MaeLao 2 338| 263 | 294| 270 268 | 298| 3.02| 298| 2.96| 3.84 | 3.82| 3.82| 3.82| 3.29| 3.27| 3.18| 328 | 290| 291 | 289 | 292
24 |TamVok 2 3.65| 356 | 3.69| 367 3.64| 3.66| 3.67| 3.64| 3.66( 3.66| 3.61| 3.61| 3.62| 3.67| 3.61| 3.61| 3.62| - - - -
25  [SamPhrao 5 348 | 250 | 269 | 2.65| 257 | 3.61( 3.63| 3.65| 3.63| 3.63| 3.63| 3.61 | 3.63| 3.65| 3.61| 359 | 3.66 | 2.65| 2.72| 2.60| 2.61
26 |KhlongThaThon 15 354 | 400| 400| 400 400 | 340 | 342| 340| 3.38| 3.50 | 3.48| 3.42| 3.46| 3.57| 3.57| 3.50| 3.59| 3.68| 3.68| 3.65| 3.64
27 [KhlongKuTanon 15 347| 400 400| 400| 4.00| 330 329| 331| 332| 3.64| 3.63| 3.60| 3.60| 3.69| 3.63| 3.62| 3.66
28 |KhlongAiKhiao 15 345| 344 345| 347 349 3.60| 3.53| 3.56| 3.60 | 3.30 | 3.27| 3.27| 3.33| 3.71| 3.70| 3.66| 3.70 | 3.02| 295| 3.00| 3.04
29 |MaeJaRao 4 3.66| 342 3.60| 358 353 379 3.78 | 3.77| 3.78 | 3.72| 3.72| 3.70 | 3.73| 3.56 | 3.54| 3.55| 3.55| 3.54| 3.52| 3.55| 3.56
31 |BanCay 9 393| 370 3.77| 3.76| 3.75| 400 400| 400| 4.00| 393 391 | 391 | 3.92| 400 | 400| 400| 400 | 3.74| 3.71| 3.72| 3.71
32 |KhlongNangNoi 16 361 | 370 3.77| 3.76 [ 3.75| 3.79| 3.78 | 3.77| 3.78 | 3.43 | 3.46| 3.43| 346 | 3.95| 3.93| 3.94| 3.95| 2.65| 285| 2.82| 288
33 |HuaiKakang 6 341 | 342 355 353 351 3.63| 3.65| 3.62| 3.61 | 3.93| 391 | 391 | 3.92| 242| 245| 261 | 240 | 3.77| 3.77| 3.74| 3.75
34 |HuayWan 7 387 | 359 | 359 362 3.63| 3.92| 3.89| 3.89| 3.90| 3.80| 3.79| 3.77| 3.79| 4.00 | 4.00 | 4.00 | 4.00| 4.00| 4.00| 4.00| 4.00
35 |BanPhonDu 7 370 400| 400 400 400 400 400 | 4.00| 4.00| 3.66 | 3.72| 3.66 | 3.69 | 3.54| 3.52| 349 | 3.62| 345| 343 | 344| 345
36 [BanTidtor 5 3.63| 3.69| 376 3.73| 3.71| 3.79( 3.83| 380 | 3.79| 347 359 | 3.55| 3.59| 3.77| 3.73| 3.73| 3.74| 335 337 | 3.33| 3.36
37 |HuaiNamMan 5 354 | 3.84| 386 385 386 3.92| 3.94| 3.93| 3.91| 298| 3.00| 3.01 | 298| 3.92| 3.90| 3.91| 3.93| 3.86| 3.84| 3.86| 3.85
38 [BanBungKokTan 5 4.00| 400| 4.00| 400( 3.86| 3.77| 380 | 3.83| 3.73| 3.67| 3.68| 3.71| 3.77| 3.77| 3.74| 3.75
39 | YangThitHuat 5 371 | 372| 3.69| 3.69| 373 | 3.75| 3.75[ 3.77| 3.92| 3.90| 3.91| 3.93| 3.86| 3.84| 3.86| 3.85
40 [BanSayKwao 5 3.64 | 3.15| 328 | 328 327 3.63| 3.65| 3.62| 3.61 | 3.93| 3.90| 3.89| 3.89| 3.69| 3.63| 3.63| 3.67| 245| 2.60| 257 | 2.64
41 |a 16 385 | 386 391 391[ 389[ 400] 400] 400] 400 384 382 382[ 383[ 392] 390] 391 393 329 330] 334 3.0
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a il v oA

Condition Index
No. Name of Weir RIO Wei Sectionl Section2 Section3 Sectiond Section5
eir
wlsJo[B[w][sJo[B|[w[sJo[B[wW][s[o[B|[wW]s[o]Bs
4_|KhlongWad 16 377] 369 ] 376 | 373 371 392 394 393 31| 386 382 383( 384 372 368 [ 367 372 338 335[ 333[ 331
43| ChonkhanPinit 1 380 [ 344 361] 359] 354 400] 400] 400] 400] 385 383] 384[ 385 400[ 400] 400] 400 269[ 273 274[ 276
44 |NongSaleag 1 330 | 000 | 000 | TH00 | TH00)| 3.75 | 3.78 | 3.76 | 376 | 324 | 337 | 338 | 344 3.55| 3.54| 3.53| 349 332] 330 330 331
45_|BanKong 4 362| 362[ 365 3.62| 363 387] 389 388 388] 3.19[ 333 340( 339 391 388[ 388] 388] 386 384 386] 385
46_[SriChaliang 4 394 | 384 386 385] 386 400] 400 | 400] 400[ 393 392] 392 393 3.94[ 391 392] 392[ 400 400] 400 400
47_|HuaiThon 5 379 365 374 372 371 387] 389 388 388] 377[ 375 373( 375 383 378 [ 379 381 [ 374 [ 371 372[ 37
48_|KhlongChaiya is 385 386 | 391 391 [ 389 400( 400| 400] 400] 386 386 | 386 ] 386 374[ 368 3.68] 3.70[ 386 384] 386 385
49 [KhlongTawada i5 365 356 369 3.67] 364 392] 389 389 390 353[ 354 352 354 373 372 369 372 335 [ 334] 338] 342
50_[KhlongThaThong is 346 | 313 [ 35| 3as| 318 387] 389 388 388] 342 342 338 341 328] 328( 332 332] 364[ 364 361 [ 360
51_|KhlongSayKaow is 308 | 329 348 334[ 332 392( 394 393] 391 258 259 267 261 3.09[ 302 308] 298] 352 355] 347[ 349
52_[KhlongDang is 368 384 386 3.85( 386 392 389 389 390 371 [ 371 370 372 361 358[ 353 361 312] 35] 3.14] 316
53 _|KhlongPakaChai is 343 [ 365 37| 3m| 3| 370| 3w 377] 37| 361 362] 359[ 32| 357( 357 3.53] 356
54 [BanThaPha 2 3.04 364 359 359] 361 [ 383 378 379[ 381 37| 371 [ 32| 371
55 |LuangSopAng 2 338 273 | 301 [ 295[ 252 3.61| 358] 3.54] 358 369 368 363 [ 3.67[ 3.9] 325] 322 323
56 |[MacTam 2 334 355 | 359 355] 352[ 373 370 369 371 383[ 378 379 381
57_[ThaChiai 16 3.66 | 370 [ 377 376 375 [ 384] 383 [ 381 381 359[ 364 360( 360 372 373[ 368 372 336 [ 333 339[ 341
58 |PaBon 16 361 [ 386 391] 391 [ 380 371 [ 372] 369] 3.69[ 351 3.57] 352] 356 3.73] 3.69] 368] 372] 3.4] 308] 3.3] 3.12]
= o . . .
KB RIO Aw d@1inaurausyniu (Regional Irrigation Office)
. y
. o oA o a ¥ ) )
Section 1 fio dufl 1 drwlesiumiloun (Upstream Protection Section)
, v
) a oA o 3 .
Section 2 A @Y 2 d@unueul (Upstream Concrete Section)
, v
) a oA ¥ .
Section 3 A9 @i 3 d@runruauU (Control Section)
, y
. a oA ¥ .
Section 4 A @Uv 4 d1uNeU1 (Downstream Concrete Section)
, p
. a oA o v ¥ ) )
Section 5 fia d@ufl 5 drulesiurnein (Downstream Protection Section)
= <, ' a . . .
W AB AUNNUAIABNISIAA Piping (Weighted Creep Ratio)
- o A e .
S A ANNLUAIMBNISEBUAT (Sliding Stability)
- o a4 ) .
O fAB ANNNUAIRBNITWANATT (Overturning Stability)
; y
- o v ¥ o v ) )
B Ao Anuduassianissudmiinnavesiuldgiusin (Bearing Capacity)
dl d‘dl v 1" 1 o 1
A15799 10 AgNUAINYUAN TN aqiuma 2.00-2.99 91UU 6 U
Condition Index
No. Name of Weir RIO Wei | Sectionl | Section2 Section3 Section4 Section5
eir
wlsJo[B[w][sJo[B|[w][s]o
6 |HuaiBat 4 3.53| 354 347] 3.51[ 350 347[ 336
7 |Thung Phai 4 3.78( 3.77] 3.73] 3.76] 3.96] 3.96[ 3.95
14_|PangMaPha 1 3.56 260 2.65| 2.58] 2.63] 3.35] 329] 335
18 [BanLamPuk 8 3.79 276] 2.75[ 276 284] 3.52] 3.47] 344
22 [PongNok 2 223 i 3.52| 352 3.51] 3.54] 273 273] 282
30 [MacRamat 4 33| 323] 3.4] 312] 331] 330] 321

MW RIO Ag dtinauvauseniu (Regional Irrigation Office)
Section 1 fio dufl 1 drwlesiumiloun (Upstream Protection Section)

Section 2 fi® dufl 2 drumilein (Upstream Concrete Section)
Section 3 fp @i 3 duarumani (Control Section)
Section 4 #® @il 4 d@uineul (Downstream Concrete Section)

Section 5 fg @i 5 d@rutlesiuingin (Downstream Protection Section)

W e anudunsiensiia Piping (Weighted Creep Ratio)

S fo anusiumssion1sidous (Sliding Stability)

0 #e avwdupssensnanad (Overturning Stability)

B fio mmﬁumm'amﬁuﬁmﬁﬂﬂmmﬁﬁlﬁgmsm (Bearing Capacity)
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msulanmustesiUssnoundnverie i 5 @
aqulérh dhuil 1 ehutlosiumilerh (Upstream Protection
Section) wazaud 5 drudesturineth (Downstream
Protection Section) wastediauldeniaunningiy
7t 2 dhuwmiterh (Upstream Concrete Section) @i 4
duvheth (Downstream Concrete Section) wavdu
3 ehumuquﬂ (Control Section) Auandu Favneia
it 1 dhuilestumie wasdwi 5 dndlesiuineth
yeshetiu nrndemeiinuesadannnidiud 2
drumilath el 4 dauhenh wasdhud 3 daumuga
AIUAIAU

5. agd

mUssdluanmehemeisavilanm dingusyeasd
Wiorgmanmanuniexldon Inglianuddyiuesd
Usenaureq ldmiouiu Sevilnsimuadnin
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T33nsmsavanindeanemiidesfinnsananinay
devne szauanmeuguwesmudeine Satilula
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Taaay
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Usgdndmulasimsvaussmunielasinsdai wae
thyssnw Feyaiduiinadunvunesudutoyadiiu
fugruiinnlasansensiesd Sedswandentoyarie
Aene TeRaiurealaTINs/dinausalseniu
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Tunsidenesusznouiazfosiiunisvesulssuna
ilegouues/UFulse wazanmsaluldlunsiivun
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ERMETIEN

6. AinAnssuUsENA
vavauauTUInwdinesnLuuLarandnenssy

q

Wenweuimnssules) (AuenLuULarAIUIN)

eXe

H 1181530 BNUUUTEUUTAUTENIULAETININ
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anmsirugalsenuliauysal wavdiSeaaieiied
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