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DAM SAFETY REMOTE MONITORING SYSTEM (DS-RMS)
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Dam Safety Remote Monitoring System ( DS-RME)
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* Survey Station « Rain gauge  Seismograph
» Piezometer » Joint Meter » Anemometer  Accelerograph
» Observation Well * Pendulum » Hygrometer
« Digital Pressure Gauge » Surface Monument = Barometer
« Weir monitoring * Tilt meter
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Weir Monitoring

Observation Well

Digital Pressure Gauge




Total Station

Permanent Benchmark
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Plumbline (Pendulum)

Data from Pendulum
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CCTV for monitoring Dam body and Spillway
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Process Diagram

Lap Sene

g i R
LEE Feaen BSAT) L g )
e T A% L

- 2 el
AT ':':._.w'lq..:._:n'-'
L L
: BT
Ll | LTl
1t 2 M
WS
_ rpgn L
g
Selmic Systam M g ot ;
AT
: r N
I Chart & l|‘l'll\' &
Q|
, | B
| | | I.l‘:-:Fr
e T T T T
i
.I. J
Sl |
—
9
1
i
.|
R i L 5 .
‘I’ﬂ“..%*"'!'.
| v | '_,_ B
o il
a l Lf.ﬂ
30n Selan
F
B Sarwmi
Ly P | 1'.'.

Walet wshem

Ex sfing Daka

Out of Scape

Data Flow Diagram

S EGA

Paovaner Tow Thual Hapeygiaees

.";En{i'ﬁ_uw_L
2AE COTV Corfipuiptian

Databaca + Budinass
210 Pl Servoer |

210 Selmoimter |

.

.13 Wb Links Coriguration 4 -
28 Diagrcelt
29 Page Corbguration L
Sirxtern B
Eﬂmfﬂ"lp'_
.45 Tog System !i
A7 sl irfnce Stem
L1 Datatama Corcion

L Paw Dlatn Bt ok

ce [T Wt g it

Dl Cormmtiel |
Ldwenalinpt sty W |

et
e —

Cliabr Lotraction
T ‘Fl 206 Extornal Oata Cotection

4.2 Doata Mipraiion

1.8 Flg Seeved Sorvice
112 Sopmic srvice

1,01 CCTY Servioe

113 WekeLirks Sendce

1.14
Liar imberface
b Wab Sendoe 4

]

Data Layer Diagram

Thspl ay
>

3.8 File Sorver Dieplay
L SEbmarmala

B vl seppryipe [Hunln

.

L] 11 OOV Dinplay

= 41] Wbl inis Dhplay

(M
&

Qort

o

=

o,
gy

17 [agraosh Dats Procesaing [

Dty
L Seeir Corifiparaiion

Fyshae

w 04 Comrmrication (iplay

+AF LT T Conflpurgion

¥ 1A WerEg e Saler

L1 Enginearing Data
[T R
L1 Erginmsrng [ata

L
k
L= L]

LY Pl Dgta

HETER T

[iaks Corfiur atkar

.
4
! " 13 AT Confeuration

| 1 3,14 Serqer ConBpuration
B 508 User Comfguraion

19 1% Exterral Dats Digplay
". 1.5 Mrnail gt Dl

| 104 Graphic Dasign

14 R to Ergnmering Lni |

.

= 3

.

-

e

oy 4L .|l"'--,

A

[ =

g |

W

e

e —

.-.-.-'@

Mag Servar
rstalfied Every DAR Sevver
L

el o

* v I

it of Scope

User Interface Diagram



S EGA

Povweer for Thai Happires




Intemnal oreck Initiated in
embarkment

(Cwaluzted by the difforential
scitlement, sdsmic delommatian
aralysis)

—>

Leakage through grouting curiain or
wlbid Bigmarelou clomed {Cocusshe
prasmre tomisirean of the elamenl)

ST EGA

Py Tor Thead Hagpeoees

Mo Figing, but higher pressure

Pigdng thicisgh ombadkmenil

Uion theouwgh fill
Clogying within the fier, Ko W -

Hizaling {(Visual inspectior
partiche migrakion .
rrialborinl
Cxcoushvg infilkration (Fein gewec)
c ek internal crosion from LS
1
:::; : - o VS of the embankmeni )
. A —-" LE ST JE frewm LIS PAPLN — + FAop Instability
By Sall D5 e (Wil Inppection)
3 '"‘:l"] = phezameter(s) higher than e A
em \ thee i)
inlernal eragion from 055 to WS of the Piping theough
ambanbmeril fowrdaikican ko
i{pressure from OFS plezomeler(s) highor than cribardrmant
the provious]
Migration Eheowsh filler
Bt b £ wsfasicnin Wilcrnal afosion vithin D05
shope
I:,|.1'||:|.|.|.l'|.' h||'|"|:|' Uiars Bhe
o)
High jpreipary in fhyg daim
=P Piping theough fourdation

Fammrtlabion, erpecislly bongath WS =

slog




Short torm incidert

AL

Lons torm incident

P

Eaddng plare conain rsak materal in
daer foundatior =

Ty

JT,GJ« leundakion &Mear sbrang

/ {Fagh preue from peromeiers 4

lcgaimd at 065 of crain holes

j Exceisive Fliood

bches -""J Tertle crack

/"j""':‘""“

miface between dam |
/}/Jh: "|L }.DLL of r.tqr!\mmulh;

Saepate through wam of
pe il Beundal o6
gh Eressune fom DheRomete \
lodated US of growuting curalak \
f "I. kgl uplit pretien
.i,n‘ sapured upll =
'I rJH epected.
InefTiciercy of disin fwoles F

srasion of rock

Earthau ke

S EGA

Porgnen fiod Thisi Hgegeess

At misssrerd

Difere sl movement
wilt i damn Poundat on

\

Caff=senitls! rmovement &t II|I

k/_,."(hrniﬂl factors

ad fundation
oy ronimien @ Tad s

".I\ IIII fof concrets

,l’JII v\\‘:uumnm:w

/

foundation at the toe foss of smength?”’
Firiterrel dallue

D fferent al mossment of I.-"Ir

Toundation and acuirerit



Leakage through grouting curtain of Oigh s Leakage increasing Ewcessive (rest
other impenaou dement ([Bxcetie — —> ([from Weir, WS area —2  setffementor  —

pezorneter 2t OVS of the
presre downstream of the element) et

st

Eteitive of Differertial fonement
(Frorn Suface crmsnesl, Fourdaton

sedflesmesnt pucind, Mychestalic settlesment cedl]

S EGA

Peyvweer for Thal Happsraes




( RELLLLEA A RRERRELLLL] jre

-- L

Database

l Data processing l

Implementation

IIIII“M* {yuhrnhugand
*s Recommends)

Significant Possible Failure
Modes and Causes
Confirmation ]J'f
Recommendation visual inspection
(Reports, CCTV)
Follow the EGAT .
2 repulation

Presentation and Report

(User 's requirement)

L]

LEL R R LR RN ELELEL LR




sruLASiauid e
EXPERT SYSTEM

dadandurTrauiiinadiidiansnisdadulaua
uasdra18uqil

itndas Tamireudaasviruuaniusniudintiadred
LT u.z'a'imfﬁ"lﬁmnmﬂoﬂn‘wqﬁﬁnﬁommﬁu

Winvhadayawamiudhunlsananalussuuy fazaunen
uaruigua
muifiantunrsfusiasuiuanisaidenan udaseu'le




doymuineiedled
TAwn Wiedlmes uax
shedrdrTinvilva

ATRT N U S ——— 1T IR T
el ety dferafi)

] drraflirudeu gout cap

ilveadnlalny E"-nﬁn'lI'r'Ju




Rt
K |
miFrefmn

i et el e
R RO PP ]

tfaribicH
Cinaisligled |

ey

Power for Thal Happines




Decision Making Process
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Pre-decision for Embankment Dams
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