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JAHRIFIE KRS, ABUKREIRITGIESUORE, 53 %2 DA EOK RS | A MR K — R TR s 2
R, TRET 19584, Rk, BEERERSSZE B0 50 420 150 m.

FEBAR AL G U B B, 0 B IOUEE AR R A b S T AR I T 43 R URE e R Lt T vk SR A
I S I R B 2, I R B B A ) AR B AR IE IR AR T ) AR o . 55 [ Cougar 5 T RE7E
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WEE W /NE3m ~3.6m, FRAEKMIIEILR FoRAMER L. #ELPLEEIT0RE, WG 1 Goschenen
WL, H A Miboro 301™ o J5 3 5 30k 77 J2 )R 08 /N 0.6 m, SR 5] - 1955 4F £ )i A9 FE A 52 Ambuklao
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tenelle B B B A4 M55 O RE I (57.3 m, 19644F), R THIX TR %, s P —E R Y
KR, JETEBOKAE TR BT 20m (1 9E 0 w2 1065 7 12

FE XA B ?ﬁ@lﬂ@lb%ﬁl@ﬁ&ﬂ%%T*%ﬁ% WE IR E 100 m . 1973 4 [F & 785 44 gt
TSRS SC T O A3 DB A (133 m) O ORE SR T L TE A2 KA R, L5 R TR R I 42 00 ik
A1 Y OP A Kt TR T A A R 1976@%’?:{7&% 2 BT R 101.8 m B 3 T IE L0 B A T
TSR TP BRAT . HE A0 R 35 45 22 PO R BELAR %, 5795 0% A B % 3K 68.5 m, 2 v KB A5 — g 101
i A 100 m (1 b A7 30,
42 HMImAR 50 BUR XS, AR B B35 4R 3 0 TR T R 2 AP R . 5T R R AR AR
It DX 43 B2 D 26 SR TS [m) i 23 J5E B L B Mol 5, MRS R ME A RLEE 1 m . BRI 408, B
HEAT R JZ 0.6 m . B Fk 6k, B R SE T A — 4% 20% 19 PR B B9 7K o 3005 b BRORL B R R E 2 R
0.3-0.9 m, B> @k A7 RLAR B /N BB 15 i Ry I SR AN R JRE o 358 R T BCE R EURD BRI, 5 A%
HEACERE™, 0 B o LA P 15 K R B K 45 L R Sh B I S A RRERE B SRR L M

IAEEORIR SR, SO TR R I . A, AV ERA T IZ R AT A e R L AR TR v (AR 52

T, B D TR 2 B R M £ORE 9 5~ 104 ) B0 5 BEHE— 45 7843 AR, B AE Oroville, Mi-
ca. Nurek 5 J5 ¥ Y Tehri 258 200m 45 5 O 55 3 H

A By BE b B A 3005 2 S5 SDUFN HE A7 305800 5 LAY FR AR E — 20 B, RS B 4K S8 1) bR vE R KR
Fﬁﬁ*ﬂhﬂﬁﬁﬁrﬂﬁiﬁﬁ AL 0 R BCR B IR R R S Y Ak, A0 B IS A S T
MR T, WIS A — R . B A LR A 2 B Y 1980 4E 2 A 9 Salto Santiago B0 5% HE A1
WU, R WU AL 10 1.4 5, 1981 4F ALY I P Emborcacao BHOEEHEA I, T g WU % 1
Gy 118 F 1 1.4, 1T 22 80E A A 200 m 4 UM AEAR AL EOR B T ACKRAREE, R 2
1:2.0(Nurek R 1:2.2), W LM B2 5 (AL LW Chivor BHOEEHEAT L, E R IF A 1:1.8
(R B 30 T B 121.7)
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$55 5 AR5 T AN 3OUTH A 117) 2R 53 26 R Bk ] AL 1) g %o

52 b — Wy B o3 w0 i R B SR B s, AR B B Wl A0 o D B IR A BN L DR ER
T 5 LU 3w o AE 22 P DK L O B BR A O BRI LR AR B e . ph OB IR SRS, B LR
DGR BT R B, OB R LR N T B R R R, A AE IO B 1 HE RO R T e 7% B
%" [fBf, El Infiernillo., Gepatsch, Scammonden 55 & H BB T F i pg TARE, 76 8.0 55 1+ & 1 W5
HdL R BT SN g N B G o LI TR S 2 A R O i T 52 HE ROV LB 1 R K T B RE B T
R KA R

A SO DR B AR S I A A — s I, IRAE SRR I B T BRI S D DR R R I 2 A A
MR ASANA TR, TR PR RCR BT — E R X o — SRR R T OEO R, S R
O EE 7 9 22 BN B FE Y 20% ~ 40% , N BB 2K T3 HUBE Ry 2.5 ~ 50 — S8 AR N SA A i w9 0 RO
B A R T B X, AT AR AR AT B0 B I T A R I AR MUK DB, Bk, HARIKR
AT 1950 AR R IR L RAURE L IR 1] AN AL 20 4F (19 &0 8 7 SEAEAR 22 100 m=200 m 5 0URIR 22 408 i
200m FY 4 g 0P A5 2 R RE R T, 40 1970 4R i J5 # Y Oroville . Mica Al Chivor &5, DK Ji o ## B
Guavio #l Tehric (HAELAFE AR, B ERIN T 200 m 59 TR Wiz 7 5 % s, 1970 4R i 5 2
WA 100 m ~ 200 m . 3052 2R T A ME A0 R E A0 B 300, 5 il RO B 30, B TS A R AR I
TR 1) B4 19 22 40 0 1970 AR AR K DAJS i g O B 300eh , ELO SR L0 SO B e, ATRE S b
R RLEEE  AFTE—EBR R .

FOMEA SRR, T 1O IR, IO R RERY S ARG A AR, AR
BEAT IR B 8 1) Charvak S 2 40 55 HE A7 0. Nurke 8 A7 0 55 00 85k A7 300 A I 5 > 76 5 750 BX 3R SCHF
TG B Tehri BR A7 + b0 BE R0 BR AT, FEQI0E B9 720 5% b b 038 B 1 Wi I /20 £ TR 06 1 R
SRETT R AT

VAT b, B A A P I U 4 (R 5 AR ) X LA g LS80 10 4 ) R X B 55 ) L T
UM T AE XA B Be A 3 TR FHIA R MG T o Chicoasén Oy 1% WUE B8 12 HE 3% L e Kak 1:0.1, H—1]
FEYAFE ] BB A o, B X 2 A5 S, BE 1R A IR B TR Bl R RO B AR
T8 550 VT 5 B U e g S TR 5 5 8 P v 1 L RS B 0 M LR DX AR B R DU B R T R R
JEE SR 2 O B B IR R TR T T TR AT TR TR A T R B R T 0 B 118 249 SRR ] 7 g ) 9
VB It B S 3 5 5 30U A5 B T OBGIE 7 Nurek (O 35 WU B R R BT 45 O — B B ke (— B )
JE7) . AETFAZ I 0 R 2R T B8 SRTR B b AR e, e bl I M R ) A LR 2 0 B
RE, AW/ X0 AR T B 2 SR ORI e O i T A A I TR R, IR AR |
O RS U B M L A, S SR AR B Tehei MIFRE BRI 0. AL H . RMAE TR R A

T FE R TR S B BRSNS RO 85 30 B A B IO £ D7 1) 1V, — 28 TTRESR T T
MR R R U2, B ande Je Aswan S 30055, (Ho2, W EEEMRE, R 2B IR 2 09 A D TR
HEL T MG 2445 . RARB IR B, W T2 4% K Cougar Ml 58 4% 32 I A Hyttejuvet, Matahifia
Viddalsvatn 5, BI3AG 2 30 0 0 07 28 T8 J5 11 4 0 09 D0 Ao

5 ODEEIUL ALY (1981—2001 4 )

A 19804 A0S, PO 5 45 UK FK M - A R B O iR B m K, R 4 PR ORAE [l B2 3] 1 =3
FIE AL, N2 28 0% K X6 I 15 ) 5 SR B IR 46 45 T st IR, AR 5 TR oIl 2 BR S L T 9 B A b IX.
TR R I SR L O B LAY R R A R AT . A IR B B A 1989 AR A N — AR A R O
KB EFE LL W Guavio Bh0 55 M £7 31 ( X 44 Alberto Lleras C., M E1 246 m) ., LA, EPEFERT 70 BCHE A
YR IF IR 5 L 5 0 Tehri B8R £ RH OBV BRI (260.5 m) .

F A0 B35 00 B B A 1960— 1970 4R AUAT Fir sl b, (HAE I EASIUS T — @ A JE . 19824F,
A7 LG EE I (114 m) LI SE R, HT RS 23 2R I 2 A0 Bl A 300, 1 2 B b 28 )™ OO i e 9 3
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Jit b 3005 e R D B A7, AR AT T BRI T 42 40 v A e AR DR o 1989 4R, r [ R ki v AR SR T
DA B0 di B8 HE A7 U A 4 (103.8 m)3R T, DR T T2 AL UA R SR, /IMIJEE T 82 T 2001
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Evolution of earth core embankment dams along with the development

of configuration and materials

DENG Gangl, DING Yongz, ZHANG Yanyi], ZHANG Yinqil, HUANG Wenchao'

(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China
2. Chengdu Raw Water Investment Co. LTD, Chengdu 641400, China)

Abstract: In order to provide technical reference for quality and safety management of engineering plan-
ning, design, construction and operation, the evolution, configuration and material development of earth
core embankment dams (ECEDs) are reviewed. The construction history of ECEDs is summed up as 5 stag-
es, including early development, modernization transition, high speed development, low tide development
and new upsurge of development. The representative progresses of each stage are introduced, including in-
creasing of dam height, change in dam body configuration, expansion of dam building material, advance of
construction technology, etc. The development of ECEDs adapts to requirements of the world economy and
society, as well as the change in development condition. The stability and simple seepage problems were
solved in early stage of development. And then, there was a continuous improvement. The emerging deforma-
tion problems and related new seepage control problems were dealt with. At the same time of the break-
through of dam height, the body tended to standard, dam material source gradually expanded. The progress
of geotechnical mechanics theory and construction control technology is one of the continuous driving forces
for the development of ECEDs. Through continuous research and improvement of prediction and analysis abil-
ity, as well as construction control technology, the technical conditions for ECEDs to breakthrough to high-
er level will gradually mature.

Keywords: earth core; embankment dam; development; configuration; materials
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