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Abstract

Analysis is done on the discharge of flood and variation of water level in the reservoir at the barrier lake
in case of 5-year, 10-year, 20-year, 30-year, 50-year, 100-year and 200-year flood according to reservoir
inflow flood process under various design standards at the dam site of the barrier lake, the discharge
curve of combination of diversion tunnel and spillway tunnel of the former Hongshiyan HPP, and the ca-
pacity curve of the barrier lake reservoir, in order to provide decision basis for flood control in barrier
regulation, construction of spillway tunnels, power plants and reconstruction of traffic tunnels in the re-
servoir area in the flood season in 2016, and to minimize the flood risk during construction. And three
flood events occurring during the flood season in 2015 are selected for water balance analysis. The anal-
ysis shows that the reservoir outflow and inflow at the barrier lake in 2015 are well balanced, the actual
discharge flow and discharge curve are well consistent with the water level and flow at Tianshengqiao
HPP, and the flood is discharged without blockage and is controlled safely. The diversion tunnel from the
former Hongshiyan HPP and the spillway tunnel (upper part) on the right bank can jointly discharge
flood below standard of the 200-year flood. The water level before the dam is lower than the elevation of
the bottom of the sluice channel of the barrier.
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R 20165E R EIESE ARG | B vt R BT 53RN EE X R A i P S I B i T BT B vt B VR AR R A R SR A 4
B KRR B ek i TR vt ok KUY, AR BRI W S T AR N R KOS AR . R AR 5 B 51 /K R IR A i
R AR &R LIEEMER LR, 29 7 JEEW K200, 100, 50. 30, 20. 10. SFE—BEYKE,

HE SRt K T A EE K AL RSB,  FREE T 20154 R 4 B S35 AT K BB 47 . Ar R

20154E1EEMIH . NEKEPEERE, Shn FRE SR & A RESSRIKA. RERXRRFEERE,
BKTFHEEY, ZETHE. RO A BT KRS 2R (L3R e85 T Ht200a—8 DA T ArrE gt
K, HURTZKALAR TR A RAE R = R

Xiid
HH IR, WK, LRaEEY, S0, &4 “8.03” MR

1. ik

2014 %8 H 3 H 16 It} 30 4y, mEAMEET &/ E kil Bk E 6.5 JhiE, EIX & mE KB EZ 500
FAITG R BRI 2 AR BN R AL, R LA S B R LR R TR SR T, TR fE R A 4 (1 ZR) K
RUMEFEW] . HEZEARN T IR LA /K B UK U 1.2 km AL, TR AR, AR, 0K S A% s A A 1222.0
m, R ERE SN 1270.0 m, FHERIK A SN 1091.7 m, JEZEARTEZ 1000 5 m?, £EFRILIEEAL 4
o MERRLLE A AE, Jlh BEERIITE . TUE KIS

FE N 2R 5 B2 4 B BOR X T 78 ZE AR TT 32 A . FR 4 SR 20 A e /K E 3l 8 s i T S B Sk A s il 1]
FIF 51K B R S 17 8 R s SR e 7 1 5 F st 3 K 1 eV A a2 s o I VR 45 b TR HE
R, %2014 4F 10 H 4 HiE 8 MHEZEWI N B K O AaMHED, AW, AT, W R EIEF SR,
210 HEFE T Hh L N 5 BB T B

AREVL B KL ST T B R — R0, KIET BT & HEmkE, RIREREImEKIE, sk
FRRGNL T RE 102°53'~104°05' b4 25°02'~27°24' 2 [a]. M H AL EE . Wi, 25 IR, 8a%
B5, 7R X RRAEAT LI N & 0IT, 0K 469 km, UK IEIA 13,672 km?. AR K4 AT HRAE 85 A 137 3T
12012 km?, (5 TS THIRA ) 14.7% . FLEELT A0 A HE 28 WK P IEH &5 /K A 1200.0 m,  HIRIZEZE 1.41 x 10° m®;
KAtk Az 1208.06 m, A JE %% 1.85 x 10° m®, HEZEW] LA A AT - S AN K TR M3 R () BUK . B4

416



ARV R R R TR I . N PR KA by

B . /N S E s . R EI E G (FE ) AN RS 3 RV I K ST s R A 404 A L (R b B 2 A . R
MK S (“8.037 HhREAR I IAMRLET ) RACHORI S A vl . HEZETH U B A A & Boe k1% 10 4
S, WK 3TIRANA 3.6 JTE .

2. IBEHERTIEM TStk 4T
2.1, EF IR

2015 FEHEFEVRIE TREHE THAN, ATULBIE A R il 51 KBEIE + BRI (BRI BRI
A R () R HE ZE A b R S As . 1) FURRRIR 2 2015 ARV 2 kvt () S Bl , BRI ALK 3.057
km, [EFEW A4S 8.8 m, FEIFME N &L 11185 m, “8.03” #E )5, #HE T 1 4K 284.55 m. i i R
SR T7.5 mx 7.5 m (Tt HGoff 120°7) 9 R Sttt , R R LA A Rt 5 KBEE, W ERAR =R 10955 m,
T 2014 4510 H 3 HETi#. 2015 IR E T #4005 Wit s AT 74187, dmidyg. 2) faudtii(
)R LA A HEZE WP R B BOX A A L TR, BB 1.28 km, it b2 RS 15.6 x 9 m (Tl b £
120°), FEIFBE R ERE 1177.9 m,  H R RE 1124.95 m. H 2014 4E 11 A3 TRk, 2015 7T 258
FEFZES T, Sl A KR TR RE AR R e ORE, CRAENEIREAM, RIEEIE
6 TG T AP St R AR B ST H o 3) IR L M 2kt fl T 2014 45 8 H 25 HIFF25E i, MHififER
W FE 1208.0 m, JETE 5.0 m, Piflldk L 1:1.5, ¥R 8k, B /KWimH A 136 m®, R bRtk oL TN
S K 2 S5

2.2. IESEFUIEIG T HEKHEK

ESEWE I 24.3 km AR G BTN SR ORI I /K SO (FERT B R VLK Sk, T 1953 4257, 1961
21 HEI, 1966 4F 5 H K E I ZE 1982 4 12 H, 2011 4F XAKRE MM E L), MR 11,412 km?, ~4-FAT
Ttk . SEFEWEIIHETUE 46 km AL B /NEPELIN G BT /AT 7K SOt (FERT B 2 2 57K S0, T 1959 4Rk
37, 1969 AERIEE IR . 1972 4Ei%/K SO 2 B 9.5 km &b, BOFR/NT K SCHE), IRE A 13,130 km?, 4
FAT NS VDyTaaiilog, bl b BRI RN 96%. 2t b, Pk ZORHIRE B s, mlSEtEf— stk
BUF o KGN AR I B R YA TR AME R JAT IR S, WSl A B KBk &= R 4130 1953 4:~2012 4, 3% 60
Ao AR/ ARV i il ket 2 BORE R A oI e A K, A A SIF SIS, R P-1 AL
RHHTIES, ESHNEEEAE DI 20T EE, 45 (VD M b R/ INAT sl IR AR AR o SRR, L2 1.

TR HE LA E SRR 12,087 km?, i /N[ K ST SRR K] 92.1%, Kb I 7K Sk U7 35 T AR o 412 2 T8 401
BE45 AR ) 94.4% 0 HEFEWIIEE LK DLORID B Sl F/INRT s A bR s, 1 X AR BLZe W adik i h 5
BTSRRI 2 [1].

2.3. NEEHKIHT

B IEHIK AL (SR AL, FE)ET 1140.0 m, ANFEFRE/NT 394 m¥s i, BUKREBUKIN, HiE
BN FRBEE T, ARES HREEA G KA ST 1140.0 m KT 1177.9 m, EEEHI/KA L TR
HARBRE, BARLIERR, FENFAREK MIBEBIKAEE] 1177.9 m FRgksl BakeT, ki -2 m)
TR, HoKALE T 1191.40 m i, R (CEAEIR) A I RVIRAS , EZEWIKAL S N IR EOC RIS E, R
PER &R, HEZEWIKALLE 1177.9~1208.0 m 2[RI, Ay i B VI A i vk e (b -0 B & ke, i 4 I 1 24
HEZE T H BB AR HE(E T SROKEHEIT 200 F—i8)7K, /KALE T 1208.0 m i, HEZEAATTER A 2 ittt

DA ZE 1 A 100 B3tk J9fl, RIS MARME R N BRI AR . NIt RE AR i R EAT VTR, 45
H R S B SE I RT KA 1201.19 m (W42 3), FHA i TR st /KRB TR R s, R TS I HE 2R T 1
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Table 1. Maximum flood peak flow design of Dashadian and Xiaohe hydrometric station

L RIDIE NIRRT R BIERE R R
it S 4 Bt i i (m’fs)

gy e
¥ Cv CslCv P=05% P=1% P=2% P=333% P=5% P=10% P=20% P=333% P=50%
ly N e i
KID I 943 060 4 3540 3090 2650 2330 2080 1660 1240 1020 745
3
N 3] (M7s) 1170 066 4 4830 4190 3550 3090 2720 2120 1540 1250 889

Table 2. Maximum flood peak flow design of Red rock barrier lake dam site
5z 2. AAFIEERINIHS TR XHIEREMR

Bt I (mPs)
TiH
P=05% P=1% P=2% P=3.33% P=5% P=10% P =20% P=33.3% P =50%
g B (m%s) 4050 3520 3000 2630 2330 1840 1360 1110 802

Table 3. Achievement of spillway cave and diversion tunnel unite discharge
3 3. RS SRR IRE S R SR R R

BB P 50% 33.3% 20% 10% 5% 3.33% 2% 1% 0.5%
HEUE I F (M) 802 1110 1360 1840 2330 2630 3000 3520 4050

WL 5 B =i 7K Az (m) 1161.27 1167.90 1181.16 1186.09 1189.17 1191.69 1195.20 1201.19 1207.00
K iR (mYs) 511 543 741 1148 1580 2079 2229 2384 2524
B W37 12 (mfs) 291 567 619 692 750 551 771 1136 1526

Hilg L 1] 36.3% 51.1% 45.5% 37.6% 32.2% 21.0% 25.7% 32.3% 37.7%
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Figure 1. Relation of reservoir water level-Water discharges graph

B 1 EEKAL - THEREXRE

THEERALE REZ W1 2, HEIEMIKAL - B L4 3.
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Figure 2. The barrier lake design process line of water level
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Figure 3. Relation Barrier lake water level-storage capacity

3. IEEMKAL - BEAHhZE

B AT AN BARAE I, BUE TS RIKAL - B R R, WK 4. fEFATIHEIEMKEE I, RIER
ARSI PR AE, BEKAL - R REZE, RIATAR i, JF LAIGurHE 28 i 75 R .

PRI HE ZE ] I A3 K R L 5« B BT Sl R DRy i il SR AL, 7 2015 AR N e vk /K e Y
BRI =T N SR P 1 b, DA s S 2T i Mt S T 2 75 1R

1)8 A 10 H 17 i, FEPR/KZEFF MG, ok Rk RIA 250 m¥s. HR4E iRk & MK o 4 Hr il : 11
H 17 B AT &2 410 m*fs, KU 460 ms T 12 H 3HF L. 11 H 8 i, KibJEsE9ziii& 260 m¥s, 12
i, MEFEWIKAIN 1137.3 m, JKAAEFHUKINTE AL 1140.0 m, S, KoK & B3 SR BRI T,
HUKIRT A K. 14 H, ElKAI4k8: Bk, 8 B, FEPRuiiia 499 m¥s, KibJEuLFiE 400 m¥s, R4E Lk
KB BRAKTE BT 15 H 2 i, B2 K N TR B A ) 680 m¥s, A&/ T 2 4F—i@tk. 15 H 11
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Figure 4. Relation of Tiansheng bridge Hydrological Station water level-flow

4. REFUEKAL - REXRE

i, KD SEMlR R 608 mfs, 12 B 30 4, ARIEILIAICER MM, HEZEWIKAA 11525 m, R/KE M F bR
Tl o z-q KRG H TR 467 m¥s, #5ut/K I8 BUKIIE N HE ZE AR HT AR X0, R R AR 2
H Sl 5 = K A7 1083.01 m, B RAEMFIKAL - R R MRS R =N 479 m¥s, WESCH 2.6%, AJURIH
BEAR—F, SRBRIFATEFYE%E, MRIER.

2)8 A 29 H 8 i, LiffliEuhiia 373 m’fs, KibiE vk & 620 m*/s, HHE_E i Rk K B K A o 40 75 «
29 H 14 if, KDL EIA 680 3 KEFP, 2 Ja/KAL R18 Likitash, 29 H 14 i, SERRIEIE DI iR
BN 671m’s, 15 30 4, HEZEWMIKAIN 1153.68 m, KAKEM FHBEHR T, FHRE N 472 mYs; 30 H 14
i, KIS T 45 638 ms, HARSANTWE/NN, BHTFXERKERMAN, 155 30 4, HEIEHIKA A
1159.8 m, R/AKEM FFBER Fill, 7 z-q FLRLHEH TG RN 504 mfs, /KIS BUKIHE N HE 2L FT
PRI, AE/NT 2 @K TN R A Y H STl sk AL 1083.25 m, AR AR KA - s oG &
RN 525 mYls, WZEN 4.2%, AFRIHIHEA—, SRR CEFIEE, MRER.

3) 10 A 10 H 8 1, _iFsAM L7 E 340 m¥s, KDL SR 606 mfs, 8 B Kbk H W &4 53.5 mm.
RAE T30 R 7K B B 7K 7 100 2 W7 T = 8 200 N 22 Jpc Kb A i 840 mfs, B RIE 10 H 15 . 10 H 18 B 40 4,
VD 3l S B f KV i 836 mYfs, B2 X IRIFFRYREM, 5 RE YD sk 43 HEFE T IE [X [ T AR 675 km? FJR K
B, IEEWMAEREZ 900 m¥s, NAMERK, 20 WHEZEM IS /KA A 1162.0 m. SR/AKEM SHBEIRE T it
B z-q K ARLAH TR 515 m¥s, HKIE I BUKIE N HESERRT IR X R, ANRE KT 2 8K,
EARAAR T AR B R 1177.9 m, SR RMEK . FUFRAENG 2 H S0k A7 1083.28 m, & KA KAL
- R ARG HAE N 531 mYs, WZEN3.1%, AFAHGEA S, SHRBRHLEZYEE, MRER2).

2015 4F, $EFEWISK/KETE 2~3 F—EZ W], MSRGRA T mbr ik Ky, RInTHZ L 3 Mt R4 R S5
2015 SEMIULAKIE DUEAT T o0 Ao MIBZEMI R A B FE—IBEKE, UL S B m KAy 1181.16 m, UK TIE
FETH FCHA B) 1) B = /K A7(1182.58 m) 1.42 m, = 145 5 v bR (B 230 ik R AR =i A2 (1177.9 m) 3.26 m, K F
MR 741 m¥s, MK FRBEIRA R A, 2K LA I ORI A, U R A M i s
BRI KA, BEKAL S SR INZRAT sk, 3 — 20 o Al Rl & 5 B (7 ) S4IEFEm R A
10 4E LA 200 SFE—# LNtk kG B 2K AL A 1186.09~1207.0 m, I T-HE ZE ARG AR S AR, VEIL
23, WK FUBEIR AN LR R, KA DU N BRI A AR s MR EE N PRV 200 AR —
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I, KNSR BRI ARG T, BRI M LA, SRR RIS TR R R, BT A4
SRS, I AR I 3oL TS 2R B R R SR B £ S r S T B VA M
3. 458

AR B ZEWIK AL FIRUREIR T W AN R A M st SEI R B 0 e BRI K32 UGHAT 1 i, B DL R =
WNPEROK A T . HEZE BRI At U I, T il R A At S o B 00 281 ) /K B2 BT 2 LS i
5T MR W ZE AIE 5% LA, AL 2R S R AR R AL SRR R AT SRR . I8 R B RAE M T2
300 m AL AIPDSITANE N AAR L - 0 RAMR AR AL A2 B TREFE 20, AR T i R ZE M i ) HE i e & B A - 2015
FHEZEMINEEROKER 10 7 10 HEZORT 2 £ 846, R/ T 24 —i8. 8 4 30 HAI10 A 10 HKP
oK) Qg R 2 A A s UKL, AESBIE AR AT RO AR, BRI, BRI, Stk oK
BN iEY . R 2015 FHEFEBI N FERE/ANT 5 i, (HEE NFEFKH . D SEhr AT — R 5151
LA TR, BB 1SS KK BT AR, ARSI ) . N FEBUK I 70 Ar TARSR LA 5
MZ2%, B 2016~2017 FHEFEVR P BHG iR AT (X 52 3 S Pl <5 300 H it 39318 (0 Bk v T AR 4R 1 m]
SRS

2015 4R it T S Ar ARk i AL B A, B SRS R I RE D K BRI BT R ZE M, EOREL T 5753
TEXHEFEBEAT 7T, iy, BUKAE 1~2 RNRIAT2# Tt 5e 5. 2016~2017 4EiY, HEIEWI %G TR
75 RS P e A3 ATSSRAR K, PRI B O 4t e NAT IV EL I B, HEZEAR IR . e IX R A0 i <5 0 H i T
AR AL BB, TE T A2, MU 2, Im /KA A it T 2H 20 7 it 6 XE 2 i 44 oK, HiE 8080
it 0 L P PR S T 38 BE IR o SR s K TR AR R [RI A, 78 20 ) P S b T e R T
IKIEMAR R GE,  SEPRMEIN B RoK R PR GLAN R AN KK S, SO AT 8 N i A I
(I o M A o 20 il HEEAE T R v TR0 H B TN, S PSR IOt 1, AREAE TRt BE IR _E IR 25 P8
BASTPHE Y15, DR P S R R AR R B s . A7 ST R AE SR AR A B ik L AR Rt — B
AN ZER YR BE DA S 4 (10 FC S P T 3B 2 B Ve AR B ik R LA IR s i 2 25 .
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