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2ojlM & OFE7EK2] =0[7F 15m O[&0[7HLY,
X=82H0| 382m?30|&40|HA =0[7t 5~15me!
o2 Hol5lm Qlom, 2020 48 7|ECZ &
58k 8,713712| CHEO| SE&(0] QUCH.

IHE2 B 30| 23841712 7K Bor, o)
2(9,2637H), Q1%=(4,4077H), LE(3,1307H), 22t
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S 14%, OfXIH 4%, 7|Et 4% SOI0, MIF
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7t 2efEl e of 1900 Hof| TAAEl AmQl
9| Proserpinatio 2 @2{=l ol 1~109| &HEte
H3npEtt
E1.3A5E © SE0~109)
=7t s=8 U
China 23,841
United States of America 9,263
India 4,407
Japan 3,130
Brazil 1,365
Korea(Rep. of) 1,338
South Africa 1,266
Canada 1,156
Mexico 1,080
Spain 1,064
4 47,910




362 BHCiHS| 5013At 363

1o
il
12
nE
HI

A7 |8 & AMSSHEATL THs 59 Z T} E2.GHH

|'0|I
=
(@3]
~
=
o2
2
otor
rlo
H

o
2 BH, 1970F0i7HK| XISXe 2 57 féfﬂ’iQLh =X Clol=xicH Cr= Xty
= == =50

1970 CHof| Z|ITHE 7|56t & HMAL SASII =d THY =2 U EfX|7|AES| RogundoZ Hf = n
_ . 4% 2,539 4.9M
B2 0| QICE A7 [ B 7AMSIS2 H 49 ZTE Ol 335m0|1, M4-8F0] 7Ha i e At
_ e=Fes] 6,115 4,135
He||9| KaribaWC 2 & XM4822F0| 1,8062m?30| e
Ny e 22uHgde Bes ¢ SR O @ 50| Y M8 JIE 1109 H¥S B > 19580 6.278
SanxiadiO 2 MH|ZZF2 22, 500MWO|0Y, YiZkY 9! & 73p Zromq, X820 7+ B2 10071 H 7 07t 1,361 3,035
TI2F2 98,100GWhoCE EME2k 7|F 1~02 & o BE e 1249 2Tt g4+38 3,376 4,587
7|E 1,820 3,463
Countries with more then 500 large dams - 28791 10.319*

= Earth dams{37,984ea)

= Rockfill dams( 7, 745ea)

= Gravity dams(8,323ea)
Buttress dams(473ea)

= Barrages|(300ea)

= Arch Dams( 2, 358ea)

= Bultiple arch dams(129ea)

= Others(1,401ea)

12 1. 50071 o2 Ch HE Hest =7t

Countries with more then 10 large dams but not members of ICOLD

M - 7|(A. D.) =7}
PROSERPINA 130 Spain
- * HARBAQA 150 Syria
N Wi SUMIYOSHIIKE 400 Japan
- ‘ ICHIBANIKE 400 Japan
' ® KAERUMATAIKE 607 Japan
v . '
’ SAYAMAIKE 616 Japan
| 2 ' MANNOIKE 700 Japan
KUMAMICHIIKE 900 Japan
FUROTANIIKE 900 Japan
MINENOIKE 900 Japan

12l 2.1COLD H|3|= F 107} ofAte| CHSH HE BRst =7t
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E 4. N7| ciAAM 5154 6,715 e 8l BEH(1~108)

—o

ZAA|7] " =k & =0[(m) SE* =7}
1900 0| 1,566 ROGUN 335 HI Tajikistan
1900~1909t 640 SHUANGJIANGKOU 312 H China
1910~19194 986 JINPING 1 305 HC China
1920~19294 1,238 NUREK 300 H Tajikistan
1930~19394 1,499 LIANGHEKOU 295 H China
1940~194944 1316 XIAOWAN 294 HCIN China
1950~19594 5,633 XILUODU 286 HCN China
1960~1969 9,244 GRANDE DIXENCE 285 H Switzerland
1970~19794 13,239 BAIHETAN 277 H China
1980~19894 6,873 BAKHTIYARI 275 HC Iran
1990~19994 4,380 * BN C-E4 TN, H-420LH, B84, N-52
2000~2009 2,983
2010~20194 1,360
Sl 1 7. §48%0| B2 © $2(1~109)
A 51,067
] X4=22H10°m?) =7t
KARIBA 180,600 Zambia/Zimbabwe
5. +HEIHEY 2%0~10%) BRATSK 169,000 Russia
2y AH|gE (MW) HZHUHZF (GHw/year) = AKOSOMBO 150,000 Ghana
SANXIA 22 500 98.100 China DANIEL JOHNSON, BARRAGE(MANIC 5) 141,851 Canada
BAIHETAN 16,000 51,500 China GURI 135,000 Venezuela
[TAIPU 14,000 98,300 Paraguay/Brazil HIGH ASWAN DAM 132,000 Egypt
XILUODU 13,860 57,120 China BENNETTW.AC. 74,300 Canada
BELO MONTE 11.234 - Brazil GRAND ETHIOPIAN RENAISSANCE (C) 74,000 Ethiopia
GURI 10,235 53,400 Venezuela KRASNOYARSK 73,300 Russia
TUCURUI 8,370 41,400 Brazil ZEYA 68,400 Russia
TA SANG 7,100 35,446 Myanmar
GRAND COULEE 6,809 - United States of America

GRAND ETHIOPIAN

RENAISSANCE 6,420 - Ethiopia
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2.1 At(Dam Failure) 219! ZALO] oI5t 1799~1944149] 7|Ztof| 308719 :Q%oﬁl %O;aﬁiggg 2%
EE'I‘I %1|7|. tél‘AoHSl‘?i]_' _j'C_E'_l RO|OEI_ _I?I_%Egl- R=PSPsisZPSEnite])| :Séoﬂliﬁgiﬁfltﬁ%%rg E%'
2|2 x| 2Utslol T2 7[SH612 A7 ZROIN 2 KIZI0) Ofst 7| &5 QAI0| 51%, SEHst 044 AB 2 A7 7x20| et 2y CIZ R O GOl T
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7k B716t7 Ut 2047| S04 MR 20004 ool oA T OLs o T
71 OfAtel 2 SUALI 7} EHM5t0] SHRX|0| B Biswas®t Chatterjee(1971)= 3007H 0[A+S] ZHoj| «232|EQ| H3}
© olofat A T} LAkt Chstod 23] 21l HESIOM, ZAZT, 35% HmESHEe =Y
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H 9.t 23|AI| 2L (19804, Jansen)

SHCiES] 50HAL

T = 23] A oI% MBH(QN) KAt TIaH(HEHS)
Puentes Spain April 30, 1802 600 1.0
Mill River USA 1874 - -

Lynde Brook USA 1876 - 1.0
South Fork USA May 31, 1889 2,200 100.0

Saint Francis USA March 13, 1928 450 1.5
Brokaw 2 USA 1938 - 0.7

Veg de Tera Spain January 10, 1959 144 -
Malpasset France December, 1959 420 68.0

Oros Brazil March 25, 1960 50 -

Babii Yar USSR March, 1961 145 4.0

Hyokiri Korea July, 1961 155 -
Quebrada La Chapa Columbia April, 1963 250 -
Vaiont [taly October 9, 1963 3,000 -
Baldwin Hills USA December 14, 1963 3 50.0
Mayfield USA 1965 - 2.5
Vratsa Bulgaria May 1, 1966 600 -
Nanak Sagar India September 8, 1967 100 -
Sempor Inodnesia December 1, 1967 200 -
Wyoming USA 1969 - 1.5
Pardo Argentina 1970 - 20.0
Buffalo Creek USA February 26, 1974 118 65.0

Teton USA June 5, 1976 6 70.0

Hirakund India September 20, 1980 118 -
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Campos Novos®, O]=2] South Fork®, Sheffield

o Tetond S Cheo| B S22 8 Hojl ol LAtz & Q12 F 102 2Lt
= 1Y Lol 1 {2l XHAF LisH7} LS
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H10. 22| ¥ F m[sHAl] 2 alol
HEA _ w0 YAk
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P * Sand-stone?| 7|=8 # &1}
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e AZO= QI iH|LY 2 SHs ¢t
Rolled earthfill - W F32|E NS S22 ™ AR
Austin o= 1911/ Cyclopen 15.0 - = QloH Llict It ¢ S0
concrete Il e el
G 0|=2]0 =24 00 . Al EA|
leno [Ef2]oF 1923 =33y 43.6 5,4 354
e 7|X7t ME HH Ot 1.8m
Eigiau I 1925 ZA Mud 6.0 4,500 ZO|MX| == O] XA
IHR|7 A
' OfXIE Al « O GHRAIO| ZAfAR 7|20l0R
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=2=71 3o
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oFx[3! < O QOO FEH HI0|A I
NS = !
Malpasset oA 1959 iﬂaﬂgtﬂ 61.0 22,000 H Zf0to] 23 2|E FHRIM
= - 2mOlAel 12|
Slab-and- < SHT| BAER| & SAF A Al
Vega de Tera AHQL 1959 o L 340 7,800 Al M3 Ato]o] BASH ALK0R
! oI5t 21
Oros AR 1960 Zoned earthfill /4 650000 7t B9l Migte R 8oz
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HEAH ) =0 Ak
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Canyon Lake o= 1972 - 6.1 985 o URARR ZQ
+ 1,000 Bl=E42 HAEUOLE
Bangiao = 1975 Earthfill 245 592,000 82 EiE LILI L& Al 2,0004 Bl
S gMOoR o 21
« LERO0IM MEHH ZRIEH
Teton o= 1976 Zoned earthfill 93.0 356,000 UUFR 0| SSHENE HEH
MEOQ| AIROR 0I5t 21
; =opma|7t . e e zioh= 30
Hans Strijdom 2512 1977 Rockfill 57.0 1,538,000 EZ**OHEE ﬂ% =)
o O DIRET} Z2pX|HA oo
Homogeneous olafut st o SLEANH £210(F
KellyBarnes DI 1977 "ot 16 505 oz oistotax mNjo= olst
=7
ai—|
Wadi Qattarah gldjof 1977 Earthfill 28.0 223 - IOy
MHOOIZ2F0]| OF Hi sHEtsh=
Machhu I oT 1979 Earthfil  60.1 110,000 gi’%g@t} 2,500 SHSSh=
e < YMTI7E SOt 250 5t 8Ho=
Dworshak D 1980 L5oice 2185 4250850 UME £Z@iuM s 2ol sl
== =2 $YOE QIS FIHAER 51
' : B * AFHMIZO K& | 2fah ARI=
B.F. Sisk o= 1981 Earthfill 117.0 A TE 25 Mz 015t 21
< AT YE MO|ILe} HE SR AL
lawnlake O 1982 |OMO9SREOUS g g . R0l L2 QI5t0f KA 20|
EE510 52
Ox[& « SRHTZ0| st S+2 QIst
Glen Canyon o2 1983 =5E0 261.4 33,304,000 a*iol—oﬂm;%% h
: * MEA EARg oz 3F0] XL,
Brodhead Creek O 1984 Earthfill 329 1,360 ?:I;Eol 2= HHOI?%*OIEH 2]
SandGraval  KX| 207t 0L S o
= ) +HE OIMNOZ SRS I TiaE
Gouhou == 1993  with fconcrete 71.0 3,300 :':"_._-g_ﬂrlﬁ %Efﬂ o) Olia_,?_% =5
ace HFH2 20| HE50 21
Van Norman o= - Hydraulic fill  43.0 25300 -« 2/5|E 6.4 U&= XIXIC=Z Qlst 81
- &S0 W2t HA02E
Oroville o= 2017 Earthfill 2347 436,354 IHLSIROLY, K2
AIHE /0] T2 02 i
e o O =0f M2 LR FAoR
Xe Namno oAy 737 2 1= =
bz D)V 2eA 2018 )ﬁl 2 (Carthfil) (1) 040,000  QIBH I X|gt Of5i2 EIZE D

SUEIRA Z7ITAR | UH
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5. Tetoni(0|=2)

* (H1®) =0] 93m, ZAT0Y S

* (A7) 19769 / (81AI7]) 1976. 62

o (27 Y01 2 I[aH) & XIS SHAQEIOZ E4NO| I 2610 AloHH| ROIE S Q= 0] LotE| XM= HEX
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o (21447171 1952~195414 / (21A|7]) 1959. 12¥ 21|
- (2] 01 Y I|3H) 1959. 1192 LFEP U o HMYA| SHTSH X[HIZRZ0) MX|. 421F MY

3. Vaiont2i(0|E2|0}) 6. Machhu |1 E4(2IE)

* (H12) =01 60.1m, = 6.1m, M8 11082 m?, Al L S
* (HEAI7)) 19728 / (82IA17]) 1979. 88
* (32 QI A Taf) MAFUZH5,660m%/s)2] F 2. 5HIE ZFuish= RYU 7IS(EIHSYZ 14,160m?/s).

0F 2 000H AF2H(EHE EAIQ! MorviA| 2F 1.8~6m &

* (MI) =01 265m, Z!0] 190m, X4-82F 1508HTm?, OtX[H 23 2|EH
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* (52 201 5l Tjal) B 2| T O AITHOIA Q| 221010t SZARIG0MS ZEZ Q15! 9| £210|=2
=1, 2,60004 B AHY
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7. Stava Tailing=(0|Ef2]0)

* (H12) ZO0|H2=Z £z 30mQl & 27 744, 20147+ 25m 014 S1(Hofl 201 HAo|M &M Az & S0t 22loky,
St 222 @S HISH TE)

* (HEAI7)) 19728 / (82IAI17]) 1985. 78

* (52 22l 5l Tjal) B RX[22| OS@ B (k=) D124 & Higt 22 5). 268 Al A 742 624 0| 5 2 19
5,6002H72 2 Aol

8. Kantale®(A2|27})

« (HI®)) 20| 15m, 20| 4,267m, M-S 135%2m?, £
* (8712 604~614H / (S1IAI7]) 1986. 4&
* (32 QI 3 Tjat) 74 0% 1,400 OJYE HioZ =53 8l B4t QX2 e SO HICZ S| AIYRtof

120 2! ©F 1,6007H 014 7t &=

375 3 o At ey

9. Oroville®(0|=) * Oj=2 S1

« (HIg) =01 236m, Z0] 2,109m, M-8 43.69m?, ZAIZ0IE S
(21497121 1961~1968H / (S2IAI7]) 2017, 2%
- (27 291 2 LjaH) F o227} 79} o) 2 7Y

R & 02 YR A0 M2 AAERA HlE0S

10. XeNamnoy®i(2t2A) * HXH D £1]

* (2& A1) =0] 73m, Z0] 1,600m, M8 10.42m? SHXHS M1 ¢

* (HZ2H D M) =0 16m, 20| 773m, SH

* (7447124 2013~2019 / (82A17]) 2018. 7

* (52 221 5l Tal) | Le<e0f] (2 LHS AR QI5H7|& K|BF of3t2 SU(HEH D, 2tA 7RIS, 7198
A, 137 OF2 E<, 014421 7,000

B e x|
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11. Brumadinho™(E2}%!)

* (M) =01 87m(37H), &
< (HEAZ) 19774 / (S2A171) 2019. 1€
o (21] §I01 2l m|aH) B LHE EIAIDLOHAISIZ =& 2709 AFf 0| SHOZ AlAQX Tl AMERH 3]& S0 2
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Water Sector Financing by ADB,
2011-2021

Hydropowar
$2.5B (10%)

Waler-based
natural resources
managamant
$2.5B (10%)

s $26.1B
management
$31B(12%)
Water supply,
sanitation, and
wastewater
Irrigation and managament
agricultural drainage $13.7 B (52%)
$4.3 B (16%)
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I 14. ICOLD Congress Question(&[1~X|27xP

pyES No. o
1a Deterioration by ageing of the concrete of weight dams
1b Influence of internal temperature and distorsion of weight dams
MR
(19334, 2 Research methods so as to ascertain whether a given materials is suitable for being
AQEHI AEEE) used in the construction of an earthdam
%b Study of physical laws governing infiltration of water through the dam and the
subjacent soil
3 Special cements
4 Design and waterproofing of shrinkage, contraction and expansion joints
H2xt
(19364, 5 Study of facing of masonry and concrete dams
0]2 2E)
6 Geotechnical studies of foundations materials
7 Calculation of the stability of earth dams
8 Uplift and resulting stresses in dams
H3A} 9 Methods and instruments for measuring stresses and strains in earth and concrete
(19484, dams
AQH| AESE . N S
2UH AZES) 10 Most recent dispositions to avoid piping
1 Information obtained from the use of testing methods and of special cements in
large dams
Methods for determining the maximum flood discharge that may be expected at a
12 dam and for which it should be designed
Selection of type, capacity and general arrangements of temporary or permanent
outlets and spill ways
H4xt
(19514, 13 Design and construction of earth and rockfill dams with their core walls and
ol FH2|) diaphragms
14 Sedimentation in reservoirs and related problems
15 Concrete for large dams
16 Design and construction of dams on permeable soils and methods of foundation
treatment
HI5Rt 17 Economics and safety of different types of concrete dams
(19554,
oA ma)) 18 Settlement of dams due to compressibility of the dams materials or of the
foundations soil, including earthquake problems
19 The relation of the cements content of the concrete to performance in practice
20 Heightening of existing dams including methods of constructing new dams in
HI6Xt successive stages
(19584,
0= 58) 21 Observation of stresses and deformations in dams and in their foundations and

abutments
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Xt No. olHH
i 2 Compaction methods and moisture content for materials used in the construction
X|6XF of earth core and supporting fill for earth and rockfill dams
(19584,
02 58) 73 Use of admixture and pozzolanic materials in concrete for dams and the influence
of the finer sand particles
2 The selection, processing and specification of aggregates or concrete for large
dams
H7xt ) : )
(19614, 25 Underground work in connection with large dams
El
OIZ£2|0 =0f) 26 Modern techniques of concrete dams for wide valleys and ancillary works
27 Sealing of earth and rockfill dams with bitumen and other materials
Physical and mechanical properties of rock in situ, means of determining
28 these properties and improving them, with special reference to the design and
construction, flarge dams
H|8xt 29 Results and interpretation measurements made on large dams of all types,
(196444, including earthquake observations
F= o=t 2])
30 Design of concrete for large dams of all types and influence of age on concrete
properties
31 Design, methods of construction and performance of high rockfill dams
3 The safety of dams from the point of view of the foundations and the safety of
reservoir banks
Aozt 33 Te d isions for th | of fl
(19674, emporary and permanent provisions for the control of flows
AEIS
B7| OIAEEE) 34 The behaviour and deterioration of dams
35 Dams in earthquake zones or other unfavourable situations
36 Recent developments in the design and construction of earth and rockfill dams
H10% 37 Recent developments in design and construction of dams and reservoirs on deep
(1970 alluvial, karstic, or other unfavourable formations
DER
LT 2E212) 38 Supervision of dams and reservoirs in operation
39 Recent developments in the design and construction of concerte dams
40 The consequences on the environments of buliding dams
H11XE 4 Flow control and energy control during construction and after completion
(19734,
AL OEZ|E) 42 Impervious elements and slope protection on earth and rockfill dams
43 New ideas for more rapid and economic construction of concrete dams
44 Problems associated with special types of fill dams
H12xt 45 Leakage investigations and drainage of dams and their foundations
(1976\4, HA|Z
HA|ZAIE]) 46 Preliminary planning of dam developments
47 The effects on dams and reservoirs of some environmental factors
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Py No. o
48 Interface problems of dams
13} 49 Deterioration or failures of dams
(19794,
Ol 2| 50 Large capacity outlets and spillways
51 Seismicity and aseismic design of dams
52 Safety of dams in operation
14Xt ) )
(198214 53 Influence of geology and geotechnics on the design of dams
HZ Xl
EI—?—EIJE(L:TI'OI—?—) 54 Reservoir sedimentation and slope stability. Technical and environmental effects
55 Materials and construction methods for embankment dams and cofferdams
56 Dam and foundation monitoring
H15%H 57 Concrete dams - an old problem always present: cracking ; a new technology:
(19854, rolled concrete
AQOIA PN
292 2H) 58 Foundation treatment of seepage
59 Rehabilitation of dam to ensure safety
60 Reservoirs and the environment — Experience in management and monitoring
M6t 61 Embankment dams : impervious elements other than clay cores
(19884,
0= MIZAA[AT) 62 New developments in the construction of concrete dams
63 Design flood and operational flood control
64 Environmental issues in dam projects
17Xt 65 Ageing of dams and remedial measures
(19914,
QAER|0} HI) 66 Dams on difficult foundations
67 New developments for fill dams and fill cofferdams
68 Safety assessment and improvement of existing dams
H|18%t 69 Environmental experience gained from reservoirs in operation
(19944,
=orE Heh 70 Staged construction, raising or modification of dams
71 Deterioration of spillways and outlets works
72 Innovative financing of projects involving dams
19%t 73 Special problems with earthfill dams
(19974,
o|tzjot mzN) 74 Performance of reservoirs
75 Incidents and failures of dams
HI20x} 76 The use of risk analysis to support dams safety decisions and management
(20004,
=3 H|0|R)) 77 Benefits and concerns about dams

389
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20Xt 78 Monitoring of dams and their foundation
(20004,
=2 H|0| ) 79 Gated spillways and other controlled release facilities and dam safety
80 Financing hydraulic projects including dams
H21%} 81 Economics evaluation of hydraulic projects including dams
(20034,
INLICH 2ER|8) 82 Ageing and rehabilitation of concrete and masonry dams and appurtenant works
83 Seismic aspects of dams
84 Technical solutions to reduce time and costs in dam design and construction
22Xt 85 Management of the downstream impacts of dam operation
(20064,
AQI H2MZL)) 86 Safety of earth — and rockfill dams
87 Flood and drought evaluation and management
88 Dams and hydropower
23} 89 Management of siltation in existing and new reservoirs
(20094,
HapE gakzizlof) 90 Upgrading of existing dams
91 Dam safety management
92 Environmental friendly techniques for dams and reservoirs
24X} 93 Safety
(201244,
UE WE) 94 Flood discharge
95 Ageing and upgrading
96 Innovation in utilisation of dams and reservoirs
X[25Xt 97 Spillways
(20154,
L290] AEEIH) 98 Embankments and tailing dams
99 Upgrading and re-engineering of existing dams
100 Reservoirs sedimentation, sustainable development
26Xt 101 Safety and risk analysis
(20184,
QAEZ|O} ) 102 Geology and dams
103 Small dams and levees
104 Concrete Dams Design Innovation and Performance
27Xt 105 Incidents and Accidents concerning Dams
(202214,
oA OI2MK) 106 Surveillance, Instrumentation, Monitoring and Data Acquisition and Processing
107 Dams and Climate Change
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