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Tab. 1 Statistic of dam height for some small reservoirs in China
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Tab.2 Classification of severity degree of dam failure impact in Canada
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Tab.3 Safety inspect frequency based on dam failure impact
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Tab.4 Classification standard for dam failure impact in Ontario, Canada
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Tab.5 Classification standard for dam failure impact in BC, Canada
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Tab.6 Grading standard for dams in China

K Bt w v W oK KL v
BT/ WHRTE PRI, AWBEEY  EMEEY  WRER T EHLAR
(10°m®)  MEEYE  (10°ha) (10*ha) (10'ha)  EEIEE  10°kW

TR R
S g TREMUEE

I 1 (1) #! =10 TR EE 33.33 13.33 =10.00 TR EE =120
I 2 K(2)# 10~1.0 G 33.33~6.67 13.33~4.00 10.00~3.33 HE 120 ~30
I} 3 o Al 1.0~0.10 LR 6.67~2.00 4.00~1.00 3.33~0.33 g 30 ~5
I\ 4 AN(1)E 0.10 ~0.01 — i 2.00~0.33 1.00~0.20 0.33~0.033 — 5~1
\ 5 /N(2)& 0.01 ~0.001 <0.33 <0.20 <0.033 <1
F7 WHERERITLEUNEEERDIRE
Tab.7 Importance standard for urban and industrial and mining enterprises
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Tab.8 Flood control standard for dams
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Tab.9 Seismic design criteria for dams
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Tab. 10 Minimum safety factors of stability against sliding of dam slope (earth-rock dam)

& A e o
1 2 3 4,5
1E iz A 1.50 1.35 1.30 1.25
AerB M T 1.30 1.25 1.20 1.15
ed s A& 1.20 1.15 1.15 1.10

FR RS FAR a5 F8 bR R 3 7K TAR S 5 RGO, A A B —1i P E e 24 B T —8E
SEREINIR R M AL TE LS F AR 48 58 35 . ZERLR T B, AR T & B b S I K SCHet, Rimp
E RS ES Fe AR , DT AT DA 2 TRE 45 0 A B KI5 T hr e, al Ve, (Rl 207 ki % &
TR (B S KO G ) A R 2R 7E— e R LR T XU HELA

BIZ T R WAFAE AN ARG B AL 75 B LA 583 .

(1) A A% B WU SRS M, ToiE R DA B8 20 ki b b EZ DR TREN S
RIS AU, 50 )2 T RE RS R K 5 8 b, i Ak AT LR T ] o — e R R Bt L5 SR (46 E
AT ) B B UL R G T DR A T AR

(2) Nl (B LR S AR K G ) 1 BV 3 B i R 583 AN, SR B R o R IR
JE RS iz F R (R A B AL K R ) 5 SR, TSl i B 7 XY A A Bk Ak e R R
() EE M ] BEIF AN b T DA, £ A RIRE N D3 4R AN RE B 200, LRI TT 22 T il Ay 3 24 4 )
S N B SR AR AR | /D3R % %5 FE A5 /K 2 22 (B) A A7 e (anBE s 575 22 ) .

(3) 300 5 ] 14) B L VAT A5 B T R ER. AR A K TR, PR I o B A SRR b e T TR 4 AR
SHE RIS 0L S A0 7™ B R R I — R v A IR DR s — AN, (TR A T N i AR T R
I AR e (/N K BRI T 5 38 A T A5 AR MEATS SR AIK , Fh LG 7T BB B )5 2R 02, A K | TR AR K
JUERIUAN R, N U2 /NS BT UG F 4%, TR A I 55 IR A0 2 A5 O =5 , e o 5 45 b o o B
Z A iR 3 A B K 2R RS R 28 /N AR R B A, T Ui R ) Rk 25 Do 400 SR P, T AR S ) 5 R AN B v
PHRAG, BT AR S8 T4 BEAR B 2 R 1K, PRI, — AR R Wt 400 SR /N R, TR o o o i 22 e —
ANPEZS /MBS IS ST ™ 8 () R 3 BRI R G S

1993 48 H 27 HitHk (75 1A S5 K PE R, MU0 3K 71 m, T¥F 13 km BV CAIERE SRR 1A M A )R 5 3t
IR e MU TS NMAEE. AR AR 120K B M B T, R s R, e S SR . (TR R A 330
Jim® JE/N(L) BIKPE VA TRE RS KIR & 1 4% 3 GOt , WM vEA SR AR , I A7 76 B i & 35k
B, FERLRAE NIV A TR, R S AR Z B S, A 3 BT PR, A B & S BV B B, A
IKEREE 1A B RN, AT KIS 5 R4 4 Wit , D2 T 3%E S %2 RS SOE SR AR BRLh 22
FA I Ak B R . IR AR S X OSSR 22, TG AR F-B, TRk el T eA M AR R RS
A 300 AFETHIEE R =ik, 51 [ N AR
2.2 BIBRESEEXNS

KSR T 22 AR R K P IG5 SRy — 240 2 3UR = 2 0 e [ D el 3 AR Al TR A 4
T R 7K FEL 0l R I43 kg TE 400 g RN 40 v | T LR Y T K R R A — S 905 LA 24 K R
I 200 B DR > T oK R R I g = 2 3L,

Fip G SRR FEXT KN T /0 28 A TR B, 4 E M, A O A LS FARARME O MU &R | 2 RV A
o LB PSR AR (I TR A S IS SR R R AR R N A B AL N A R
SR TRE L 4RI 25 | Sl = 2Bl 30, (8 R B SR, KU AN K5 7 1 R 30 B Ak TR e e MR AR
S 2R I AR RS R, IS SR, KU P REAR R A — S R R AR TR R BUAH T, {H
TIEZS AR I LS S5 4 AN TR, S 300 RURS Pl e AR R 22 1), I X SR e 4% T AR e SRR/ K



12 KoM ok oaE T OBO% W 2010 46 A

83183118 B oe e 14 S N s B WAL S Ni e Be U = S NI it 2 o [ A LR N e
SR R A et — 2l i 10 75 B2 SR s i 1, 115 28 2% S i) | AR XL e R L b JXUGS: v 118 95 B R I S 1
2 I E 4b HE.

3 & &

(1) [EIBR 368 4% 300 e At UG SR KIMEAT 5328, KU 457 B A B2 &, B I & BRAN R 22, d i IR E 1Y
RINGF2E R B REAENE AT IR | BIAE 53 St X 15 30U 555 XU in A 2% &, 3 ot 38 84 15 3005 SR ) 43k
T RS B SRR, I LA ™ R AR TR

(2) 76 [, ¥2 4 A i FE BRI T AR B G 1 0 KRR/ NG, i i AR A Sk 3. ) /N K R 0
Ry [ B K325 52 25 (ICOLD ) 22 SCAY/NIL, (i ARAR 22 0 it 15 m (9 /N K 2R RIS A v 5 5 3L 1 i
I FEREA A IS AT 15 m A A 9 A SIS P S0 e vo B o) 4 [ 7K 22 KM B o3 B S m
PYEIHEATGE 7T 44 ICOLD 5E SCAY R IR/ INIA3 208 LN 5 % 25 B2 A 15 me 9 358 3001 /N A8 K2 R 30
E,

(3) BB B, B T AR BRI AL 5 BARBRER BT, I PR T2 T4t & R KT, B8 2 I8 1L 4%
FRL 25 48 AR R 43 I TR S5 B 7 TR AN LA 4. AU SEA TR U SR R I A 700 2 2 i, v LAAE
E RIS TS AR ZS Pl s A8 bm o 32, AELHE 300 i RSt 305 SR 7% SEHE 2. Qnm AR 300 e i e — 8 v B
KU S i e — AR RKI TR A BRI = 1 A 2 A5 T 0 IS — o o B R it 5 SR
INTR—RBRIG B 1 AN A9,

(4) F TR 2 R FE X RIS T 43 2B 2 P& i U5 S 5 M, %of [v) 2 = 23 s 6 0L G300, e L X
Sy T B AR B M G R 2% P2 JHLHI A T AR T 4], 5 IR R s 8 R L S 45 30 i
[ SR PRI, B U | A R 5 F A | ) 8 5 XU A/ INHE 7 B 62 7K P2 A o B R SR L il 5

(5) #2455 ICOLD MR FE , th FE BRI ek A it T i sl T A M8 34 0 SR R, /NI A XU
R, A, ICOLD F 2005 4F Ay T /NI Tl Z5 01 45 A B 5 e 6] B 400 T 3% /N 22 4 i G 3. v [ T ) o
KA IEIZE 4 5 HARGLIE] ICOLD 22 SCAY/NIIZEARL. Fh T 38 B A AR 22 1L 3 0t e i N A T R 0, 1
Xof 4 L L R A 0 A T 4 AR A 45 2R (5 48 ICOLD 5 HoAth &I 52 1) /NS, B2 50y, Aim i %o 11 378 174
HHL,

(6) BBH 1 ( Tailing Dam ) ZHOASHE A BT, 1M s B K255 88 SIREEIME, b 2 ok ™

AN SYES IR VAT AN o/ 8 el WA E LS00 0 S 3 e e 0 2y 1 L /AN 5 9 0 LI 18/ 8
TAZSRNE TR AR RE W LS Je g8 KR AT A 9 F 7™ H . iy i [ PR3 T A o SR R A
A4S BRI 5, ICOLD BV B 3L lh 22 51 2. {0 (B B AG iR 3 6 R0 A0 A8 & 10 R I w5 k1 7
GRERRA IR A0S | B b BRI S BN R e AR 2 | R PRl AT AN A TR [ R
IR R RIS 0] AT A e fin i R 1) £ A5 P

£ £ X W

[1] ICOLD. Dams less than thirty meters high[ G]. 1997.

[2] BEAAR. /NTUOK R K HN % 4 5 PR B R 3F 5 (1], " E K], 2008 (20): 48 -50. ( SHENG Jin-bao. Safety and
management of small dams; issues and countermeasures J]. China Water Resources, 2008(20) ; 48-50. (in Chinese) )

(3] 2z, B8, Bk, KIS TN 5REAEEM]. dent. S EACHZKH R, 2006. (LI Lei, WANG Ren-zhong,
SHENG Jing-bao. Risk assessment and risk management for dams[ M ]. Beijing; China WaterPower Press, 2006. (in Chinese) )

[4] 2R, RER. IO Z 258 A ME LB SRR[R]. AL BEUKRFIR 2T 5EBE, 2007. (LI Lei, WU Su-
hua. Concepts, practices and enlightenments of Canadian dam safety and management[ R]. Nanjing:Nanjing Hydraulic Research

Institute, 2007. (in Chinese) )



552 AR, A5 NI RN ST 13

[5] IMEE. sPEEKERMZEE[)]. FEIKF], 2008(20) : 10-14. (SUN Ji-chang. Dam safety management in Chian
[J]. China Water Resources, 2008 (20) : 10-14. (in Chinese) ]
[6] GB50210-94, B5utkriE[ST. (GB 50210-94, Standard for flood control[ S]. (in Chinese) )
[7] SL 2522000, 7KA7KH, TFEEE R0 43 Mot /K AR E[ S]. (SL 252-2000, Standard for classification and flood control of water
resources and hydroelectric project[ S]. (in Chinese) )
[8] SL 20397, KT EFYIERITHMIL[S]. (SL 20397, Specifications for seismic design of hydraulic structures[ S]. (in
Chinese) )
[9] SL274-2001, #EE - AIBETTHIVE[S]. (SL274-2001, Design code for rolled earth-rock fill dams[ S]. (in Chinese))
[10] /KEE[20031271 5. KEFERM LY E I G]. (Department of Construction and Management, MWR[ 2003 ]271. Dam
safety appraisal procedures in China[ G]. 2003. (in Chinese) )
(1] B, TBSR, B IR K FRMEREHART]. AKAMKE TAZH, 2009(4) : 116-121. (SHENG Jin-
bao, SHEN Deng-le, FU Zhong-you. Classification and rehabilitation of defction dams in China [ J]. Hydro-Science and
Engineering, 2009(4) : 116-121. (in Chinese) )

A comparative study of dam classification between
the Chinese method and the international practices

SHENG Jin-bao', FU Zhong-you®
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Yueqing Municipal Department of Water
Resources of Zhejiang Province, Yueging 325600, China)

Abstract: Dam classification in China is mainly based on reservoir capacity and degree of structure safety while
generally accepted international practice is based on dam height and consequences, which is more rational in
respect of risk management concept. Through comparason analysis of the Chinese method and the international
practices in dam classification, this paper has examined shortcomings of the existing Chinese method.
Recommendation in line with Chinese charicteristics and actural situation of dam safety management in China on the
improvement of the method has been made, which includes: to introduce risk and consequence consciousness to
dam classification system and to gradually transit the existing system to a consequence-based dam classification
method and design criteria, which is dominated by degree of risk in spite of degree of structure safety; to strengthen
safety management for ponds and tailing dams, etc. The recommendations will be of great help to the improvement

of dam classification system and dam safety management practice in China.

Key words: dam; safety; dam failure consequences; classification



