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Santunhe reservoir reinforcement design
Junwei Zhu
Changji City Santun River Basin Management Office

[Abstract] Santunhe Reservoir has been in operation for nearly 20 years after the reinforcement, resulting in the
failure of impervious body in front of the dam, freeze—thawing oft of the slope protection plate of the rear dam
slope, cracks in the dam body and gallery, concrete reinforcement exposure, spillway concrete cracking, joint
and reinforcement exposure, cracking and denudation of the opening and closing platform column of the
original drainage tunnel. The concrete of the cave body is seriously worn, and there are cracks and exposed
tendons. The discharge capacity of existing drainage structures (spillway, discharge tunnel) is insufficient, so it is
necessary to build a new discharge and sand drainage tunnel to increase the discharge capacity. According to
various diseases of the dam, the reinforcement design is carried out, especially the seepage prevention scheme of
the dam body is compared and demonstrated, and the concrete seepage prevention panel and foundation
seepage prevention curtain are selected for the slurry masonry gravity dam. The reconstruction of the spillway,
the reconstruction of the drainage tunnel and the construction of a new spillway and sand drainage tunnel can
provide reference for the reinforcement of similar grouting stone dam projects.

[Key words] grout masonry gravity dam; anti—seepage; reinforced concrete anti—seepage body; spillway; flood

discharge and sand drainage tunnel; drainage tunnel; reinforcement design

1] =K FE 197045 T, TRE R W & 198 T4E 48 I S ik
=y K AL T B R T DA 32kmAk, A2 — R LABEE N 3, T IR I, BOKRETRAGE HIE S TR . A IR A

Bt AR LA G P BUKE, BEZ2699. 1207w, TFE%
TTEE, FZERFGNI%, TR RGTZIESEE . KB KAR#E
J504E—B T, Witk A7 1034, 58m; 5004 —iEAAZ, Bekx it
JKAL1037. 94m. ARAL TAR AL, i Bt iE ABOK BRI AL, K
WU R A 0, B A 52m, B 144m. 5 ki R G
ie] 42 ) Y 5, HE T = A2 1033, 28m, S I ], f Kt 246m /s

T K Rl . 600 7 VR 5 L e b 28 i 289 =X, g 1 G v F2989. 40m,
4 K284m, BT KIE R E200m® /s,

T vt R, Aas 7 OIRES . 199244 H £ R ek
IKEE, FEHI N A ] 55 4 = RSO0 B N [ A% . 19934F H g kR ko
I, ] NS INORIUR NI, BB S A
A1 5E 2 4 ME B2, oI 3t 1 6m i ] STt [5] 5 W RS 110
UL —EHEK S FUErP AL . 20014 BRI N AR
IR TR

MRAE201 74 R KRR =R ARG (=i K e R 22 42 4
SERE ) AR RN 22 4 H rputs (56T =il /K 22 = 2831

88 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
H8LeH 3 WeNA 1.062024 4
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

A e R AZ A R L) (LK 2019125795 , T = il /K J&E
=R, SRR K R, s T AT BRI [ A B

1 FER &

e R« LT TR o4 ) e P 2, LR B AR R T R %,
TR 8R4, D44 K 5. 1~6. Om, 285950, 4~3. Omm; /45
BIIEO2 7 5%, 265K fF4. 8~5. bm, 4£550. 5~2. bmm, _EJFIM
Briis 2 R RVE, RS /K S E0R AR o I IR SO H AR 3
R BLVE o AR JAR 8 5 2 1) U2 1) 4, L Hh IR IR T L7 45 56 34
) 244, 10559\ I 2444 ; WL R 18 JLAT 1726 B 11 345%, 525 N1 3¢
8, B IBKFE T Y, R E T MR T R AN 2
FTEESR; WAL AL YT SRR K

R e Y LT ) B R 1 A VR L A A 5 % VR R
TR, 7o AFTE2 5% R A, — 2548513, 52K, %R0, 45mm,
52k LK 1. Bm, F50. 05mm, 31 BRI ESR
T 8% B KB R ) S PUTE 2 4 R AN R TS R, iR 17
TEAIE . WIERFASH, JRARAT (E VR B T AN 24 5%, Pt FE 20mm~
30mm; H/K F5 HK D RIAAEA FIFR IR, 191TRBE, /&
WA IR Ak, B AT IHAERR, o8 ML s A 7
Ll it Tk B T e s ) 2 A L

)RR = KB TR P9 2R ANl R VG LR ks i ) K
J& PP 6 A7 1E ™ B Rl K 55 5, B OE S 3R B
10mm~100mm, J& F°F & A5 LRI, B AIPLF & 58 AR 247
TEPIZE IR [ 24 4%, 4% 58 5mm, TAE 19 7] 190 H RS AR BT B TRt +
A 7 R AR, PR IR RE260mm, fRER AR EE . AN AAMEE s TAE
PR i REHILA, J8 PR % R IH HE I3 9T IHAERR s £
&1 PH IR e, 787K~ e A e E 8 A58 s AR I 118 P
FEAM L AR IRE, MR A AT VA HERR T 1T 0

FIRPY: fE. R ERRIEEZN; K el RGA
#, KE R 57 mBEWN B, B a7 436
I SRR 5 1IN E SR TCVE A, (R IfEN
TR, AN BB R 7K B & AIB AT B R s B A8 5 1 R
TERE A2

2 T2 E A Rigit

2. 107 EWHt R bk

2. 1. 15 £t

BEST LR IR 595 2 R R 0 4 L LG8 e e 2 1
F N L OUR B & Frs g, Bz inE 7 20 i T A
A F e i SR RS A A et (O 2 —) R A i VR e 1= s
R TR .

T5 % = a7k I L i 300 7K T SR P g i TR AR s A
MREATER S, F WA b 3 T 4 SR 5 SR AR A D A B K2 S
W R TR S AR R, M B 2 D 1. Bmm, 7K AL AR B X 2 VKR
73, A& G AN R

J7 58 2 AR LTI V5 R FH A 5 YRR 6 - B B A, 9 TR
TP R AR, SZAKAARMEENE D, Biis R ORI,
TR SR R R U2 IR SO0, 75 AU b 0 T AT 4 75

TREE LB, WP IUEE PR AT IS, SR BT AT
A 7V e L B v A0 FE, DR U B TETEL1006. Ompsi F2 4  —
0. Tm%E (VR %L L G B, MINT = FEEL1039. 5mFIEL1006m'ES M 1
A b 3 T V0 TR P A B — I C3 04 5 TRt L BT B AR, BT B AR TH 5
0. 3m, 1006. OmEs A2 AL 7244 55 0. 6m, 1006. Om &2 PA T R [
TBAREEIR0. Tm, A S5 A TR % T 1 B AL B, 45 4 T B 1A 1y
Ve D 25D H AT, SAT I HERR2. Om, K 1. 8m, 5T 5 By 5 44 P4 4
WERE . BB RIS AL LIS L.

2.1. 207 ik

A KT I TR R S A A ), BB B AR AT B BB AL
RONTE . MRAEL . R SR AR B ) 25 1 Be T,
KGR . FUEAL, PUB. PURI AR W ESR, T BLAE K
A, i TS 52 PS5 PR b, A 7 B, e T B o Rt o AR
BOE B ITE A0~ 15C. BRI Z/K A AR R, UK
HLR AR EE Dy B UKIRTE, T A ARS8 22 o 75 T SR e B Eh i)
THEEHI.

HAA L35 5 % A0 TR B s AR, T A, BB R
WORAT, A TAEBEK AL 1013m, K AZAEF X A1013m~ 1032. 94m,
BB AT A 52 K A AR 5 [X S5 0K R R Y RN, 0Tt ids SR iR
PR RL T 8 o 2 R R R N [E] 5 DU B 2 S i AV LR, 44
BB R RS LB B R T & .

2. 2B BT BT

WA Y TR 917 92 S PR 600 7 Vi o -, 600 5 VR - A LA T
AR, SZIKAIZRIRFE M/, BB M e S TR AT, ZEA R B 4
P RWHBIRE L, TN TR T AN TR e L B i, Xt
WUEE b i BRI AT 75 B0, Xk RS it TR 24T 4 5 Vi vt L
BARBTE, BLRIMA F % EEL1006. OmiE FEAb A —0. Tm5E (TR 4

&Ky, NI = FEEL1039. 5mEEL1006m S I 344 L 3 1 5
W —TEC304M i TRt T BV 4k, BB AT 5E0. 3m, 1006. Oms;
FREALBTBRTRTEO. 6m, 1006. Om e F2E LA N B BB A5 R0, Tm,
A 25 A T H TR T o B AL PR,

S T B A4 K 5 © 251D JEAAT, Sl AT A1 HERE2. Om, 4K 1. 8m,
BRSBTS AR I, BIAIREER AR b K AL 3 B s 44
JEEBALTE IS Bl s b, Bk 5 3 TR K% B E0. Sm,
e 3. Om{1 VRt L EREAR, B 15 1A RS 5 VR AR 1) 1 — 1
i A 1kK .

2. IMELME BT

WA IURE 7 2 b B 7 2 ME RS RE 2, R A0 A VI % - e 4
BR AT F Bkl S5 2, VRBE - AR LU A I i A B
SEAP RN 2 AW P R, ALVETE S A Rt b, FEREAS PR, SR
R F2 R SR A

KU A e85 M b 5 R S s TE . e mmid
MR, NISIEAR A . MO9S 28 — Rk e in
Jit TSP A L SRR FL BRI AT 0, 55— Y Bk o ] e e
FERIR S 9157 30m, MEHEHEIR 28 UL R B8 1B 7K Z /I T-3Lu, IRk
W 66 5 P 2 1R DT 7 K R 85— K A 8 J [ W v 2 ¢

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 89



Hydropower and Water Resources

IR IR FY
H8LeH 3 WeNA 1.062024 4
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

B, TEMUFTEEBAR B 2HE R E B IS M A 2R, Bl E SR 8m, FLIE
J92. Om, FEFE 1. Om, M5 5 IR B 44033 7K 22 A8 /N T-5LuZk BL T bm
Pl 255G 55— YR AR HE R 7 FL 09 BRI PR BR 20m~25m,
T 291 Imit Bl 4G 25 FL R /KB A5~ 10Lu, A KMk SEE R AT /&
IR 28m, A7 5 R I BRI B 12~ 15m, BEANIUA K L2 A
PR IR AR AT M HE R R, W SRR P PR e T 0k S AL B R K
RIS E A TE -

I3 CA A3 AR B - 5 A R T ) M HE IR I,

TERLTEREMIBT IB R R, Sk /D WA 12 U AT 21 BF 2 20

2. AV R YR T AR K S B

=R K R PR T, AR Y R 5
WL, A LT A VR 1A T VR AR A AR R, IR 4 S T
VR LTI B AL, LR T T TR B )R 0. 2mf¥IC30F 3007 Bk
bR, BRI O 16 L A, 25 T AR AR Y 15 O 26Th S 4
FF, HEFFIRIHERA2. Om, K 1. 5m, H#EFF 5 1REE AR P99 A& RE TRk
T AR Sy — G SE 4%, FERmOmIL — B R 4%

2. BHA % JARiiE A ZE L% . TRk T 3R A AL BT

2. 5. 1A I AR py RS A0 21

xR 45 M BT H R A S AR AT AN, R R L R A
HVE I T BE o ST VR Uk - 2 THT 4475 /K F o7 B LTl iR P 2 4%,
K FH 7K 1 SR R s A 2 E 2R b B

2. 5. 2VR L+ FE AL B

TR AR UL JRR S P 3 S TR e A R R L
G, TR EE L R, SR R R A 8

2. 63 VL i ] % vt

V4 R T R 25 MR R AT R, R A Ptk O, )
B Pl WREE X O AR B AR AR TR I SRR,
BT AT B TRV 99, 73m /s, BAK AR AL B T T B A
210. 08m* /s,

5| 42 B 5 0-062. 819m~0-015. 000m, K:47. 8m, 5| L2 JEHR
T FE1032. 94m, JAKE K AR R FH C2044 i1 R ¥t -4t A1, JE£0. 3m., @
25Mb S ARFFIE] VHEFE2. Om, K:4. 5m, I ANIE 24, 2m, SMER SR EE T
WRAN 5 BT IE R 45 H1 Bo AR 5 0-015m~ 0+000. 000m, £:15. Om,
R IT e 2 w8 TR, HE E 2 X 6m (FL % X BRI 5 AR
1032. 94m. 12 8] BT & 521040, 70m. $5 1 B SR I C25F200W6
X VR T A o s ) TR S S At SR FH AT B [ £ S AT
[f] Kb B [ 55 VEE S AL A HERE 2. Om, 8 NFE56. Om, D 25RbIEANAT
) HEFE2. Om, KA. 5m, I NI 253, 5m; i BEAE 5 0+000. 000m~
0+239. 889m: :240m, I Ni=0. 04. KM ARG, K
F12. Om, J5% 556, Om™ 2. 5m, I EEEJE0. 6m; 19 REELIE S
0+239. 889m~0+248. 889m, K H ki1 A& 77 20, PRIXAS8. Om, J&E
B 13. Om, ARG 3. 5me  H PV HRIR T H#05E 78R A H 2= +H A IR
AR 4y kAT AL B

2. THr MR IR B

R A B PR KU/ 2, ki 2 0, 424378, 8m,
TR 235, 3m /s, BAZMEE241. 03m® /s ML HERD IR B HE 1R

B IR, BB O RE B AR

T BE IR B AR = F2994m, 238 1=0. 0, Wi 7% 5%
TR A, Wi R~ 4. 0X 5. Ome 4 H BER A B H: A7 B R,
W — R TARAEETT, — I TAE . MErIFL I R~F4x
4. 5m, TAEITFLE L F3X 3. 5m, (815 B FE1040. 700m. W& B
276m, K 4. 0X 5. 53 | TR BL Wi, SR FH C50F200W6 £ TR i -
e SRR A . KRR A S U ER S K TR .

2. 8K e ¥ it

BOKIRANGSE D mIEB. TAEMIEL. H R B RERE R,
HF AL B B AE A S50 N A R0 I B 285440, el gk O L B
e B I AEB AL

HE O 1) H 45 750-018. 000m~ i 0+000. 000m, : 18. Om,
Wii=0, JEMR FFE989. Om, A B — & A I M T, LI (%8 X ) 3m
X 3m, A B — I TAETT, FL10 (%5 X 50 2. 0m X 2. 5m, JEEHR A
JEEHR LA _E 1m3Es BB 1% 45 749 5% FH CS0F 20 0W6 46 7 Vi ok 1, o 4% Il I
&5 K% F C30F 300W6 4 1155 VB2 ok = 25 M o JEG 05 L it % P 06 AT J% 7 4
FER AT IN[E AL B, FE S5 ALIA) . HEFR2. Om, {1 NFEA4. Om,
O 25RPLAERT IR . HERE2. Om, K4, Om, fH ANFEES. Om. 73 )5 &6
KA FIHRE L 5k A B HIERE. LERS B S
0+000. 000m~ % 0+250. 980m B A Jo J& I & B, +250. 98m, ZhHH
1=0. 0193, JR B IR TR Y T IR (95 X #0) 4. OmX 4. 8m, Btk J= b
TRISR 3 TTR 2R T T (55 X 70 3. 0m X 3. 6m, S FH CA0F200W64M A
TR AT 5 R D R BOE R

3 &iE

=t yA] /K 2 3 WA B N2 5 20004E B 6 N [ J 32 473620
F, HET TR IS TR, SR AR B AR AR BT
BORL ROV F, i EAER AT TE RO, SAUARTS &R
Gt VA 2 JAR 3 285 K LA R T8RRI 8530 AT T B vt D i
RE DA A B 1) R, e 1 b v, e R S A 95 B ik
177 77 RGOSR, HEE B &0 E 7 &, I ik 7 %t
AL ZAIR A BRI I B T ER A S A R .

(5% 3L K]

(1032 Fa, 8 A K, JB i K B K T A T K [MD. b ot o
B AR KL R 3,201 1.

[21SL25—2006, &1 & % 1+ # 56 [S1. 3k 7% : AR K L iR
#,2006.

(3R 405, R4 .0 % A0 4 8y [ 3% 13 B LJ]. K Fl ik 5
4 32,2010,30(8):48-50.

(4122 2 305 &, % 32 A .9 78 3N (0 2 K, T B 3 22 [
FARLIL. AR A FZROE 4B H,2008,39(2):283-290.

(51 F 8, % 18 b, # A58, & ik RIR G MR B R B AR
KA AR By B R [D). K & #,2006,32(9):31 -33.

EEE:

R EMH(1990——), B, Lk, B 2 MA L, TAZ)F BRI
6. KRILEH.

920 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



