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Advances of dam construction techniquesin Xinjiang

DENG Ming-jiang*, YU Hai-ming?, LI Xiang-quan®
(1. Xinjiang Water Resources Department Urumgi 830000, China; 2. Xinjiang Survey and Design Ingtitute of Water Resources and
Hydropower, Urumgi 830000, China)

Abstract: There are over 570 rivers are in Xinjiang and 97% of them originate from mountains. Dam construction in
mountainous area is an effective measure to control and regulate rational alocation of water resources. Since the 1990s, the
dam construction in Xinjiang has shifted from the plain area to the mountainous one, and dam materias are also improved on
the basis of local materias. There appear roller compaction concrete dams, concrete faced sandy gravel and rock dams, asphalt
concrete core rock-fill dams, rock-fill dams by anti-seepage geomembrane and so on. The characterigtics of dam construction
techniques in Xinjiang are summarized. The main inventions and innovations are reviewed. According to the history of dam
construction in Xinjiang, it is concluded that the characteristics of dam construction techniques in Xinjiang is the clay core
rock-fill dam as the basic dam type, and the concrete faced sandy gravel and rock dam and asphalt concrete core rock-fill dam
as the main direction of development in the area of specid environment and unfavorable geological conditions such as severe
cold area, high seismic area, deep overburden layer. Efforts of improvement and innovation on key techniques, including dam
design, basement treatment, construction technology and construction materials, will improve the construction techniques,
operation management and dam safety.
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Table 1 Statistics of dams with height over 70 min Xinjiang

T um e R o e bum S BIEEL R
1 VEE R TIPSR S 1979 VEE R R T 78 72.63 0.206

2 Kb T 1990 TFHR R B 72 198 0.298 80
3 “635” KJE R 2000 b S it H 70.6 320 2.82 32
4 LT T JE i S 401 2000 e o 2 4 S 109 1176.5 0.501 6.4
5 &R TR HE A1 401 2000 WEE 6% -] 1 2 133 365 3.47 60
6 15 3L B ks 2005 T BANERA 108 350 17.7 320
7 EHE % TR HEAT L 2006 W& A1) e 157 445 25.3 460
8 TR#H TR HE A1 401 2007 5] s £ 715 207 0.1438

9 ETLIN TR HE A1 301 2007 T A H. 110 352 1.25 309
10 JEBE L) Wit Lo h 2007 R 5 10 0] LR 71 121 0.0753

11 R T PR A 57 3 2010 BUR ST i EHE 121.5 1570 24.19 140
12 TR BRI T 2010 A JREE AR AR 74 600 08 110
13 4] Fhitotaks Tra 4] R 78 735 0.13

14 PN B ks Tra L RS LR 98 451 0.7

15 B TR HE A7 fEAL o U] TR 124.5 489 0.82 24
16 H R AR HE AT fER 8RR wHER 7763 21005  0.1365

17 BT TR HE A7 fEAL g 7] H g 7 £ 129.4 475 1.88 100
18 WA AR HE AT fEAL TF-H 3 i B 106 1835 0.77 180
19 WIARES TR HE A7 fEAL B 2 24 Feim] [2PNES 106 664.73  1.449 110
20 RS TR HE A1 401 fEAL W& A0 Je Tl 102 306 2.07 135
21 e TR HE A1 401 fERE W 5] Iy i L 146.3 455 2.42 140
22 Ee: Wit O h Tra Bt R IR Bt EEIR T 78 406 8.67 150
23 H— SNSRI PiREs IR e 102.5 374 0.968

24 [SIEVAL] SNSRI PiREs i 7 4§ Feoeih 2 105.26 365.5 0.445

25 Au/REH ARSI PG A 7R L] VTRASE ¥50 94 319 2.22 220

DIRIAKOIL, fEmsEi, mbiEIX . WRE SR
SERRRPAEE T AOSUIECR, WEAT THTRE. (R

FUEVIIEIX, @R 157 m K5 bk & — ke - i
B A7 HE AT DRI 7T 108 m (KA BT HEg 26 LB 1
A AR RS 75 2k 150 mE. ik 2960 m [
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15 1215 m (068 I 98 o 4 7 T Al He VRS 1 F ML A
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FEVREE T HE 2 8 TR T TR L R A 30
AHERTF Tl B, 1R 22 BRI it 1 1 2884 a5 o
A AR 2R IEIT AR R A AL e 7K Rt AL PR3y
SO LA A K s, LI 200 m.
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TR BeAEIR R, 2. WE S RN
P, P HATEEVE NI 2R, DA Y 2 2
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Table 2 Main characteristics of earth-rock dams by anti-seepage geomembrane in China
W4 =l Gl AT WiE/m WA R g BZE HREAE
I 5 ) 2000 51 T T 1:18 KALHE Yo ym
USRI 1998 515 A T RLRS 1:15 TehbiREE L Yo
AT 1990 48 T T 1:15 KALHE Yo ym
NS S T 1995 36 + TR 1:13 TerbiR g+ TRk TR % AR
T T3 e 1998 37 A T RS 1:165 Terb IR ket Ilpe iR g+

ek (Wl 18 my MU s FERIL (Bl 23 m) &
THERT B it 1 TR 5 2 N TR s Ab 2,
Wle SEEIERIRKEE . B SEE DXRKE Bl Ll it
KRR R FBYL TR /K R4 R F - T A B%, Bl
BRI 3] 385 J7 mé, 147 J7 mP Hil 15,11 J7 mé;
JLRAEIR R K PESUAR B AR B . 3T ¥ IR /K A 355 7
A2 T Z 0N o el T TREEIE TZRA
Wrckadt, SREE. TR AMERIREIEE R, IR AR 5
FRMAWI e, N TGS AR T 58
(1 & FE 25 )
2.2 FHMLPBFELAM

(D BN Ao

20 tH-40, 40~50 4EAX, B A AUAE HATUAR I )
L% BT 46K 3 O B s -, R3] T
MR . 20 A0 60 AR, @ERddls 100 m LA F 1)
T B0 ). 1974 NS Ry 242 m 1) 3K
+ (Mica) &b A1, 1980 4F {75 D6 el =
300 m K% TE (Hypew) O35, Har4 R
S IR 230 m LA L BE P s o 9 g,
TR [H 1976 4F 2 Rl 101.8 m 28 LB A3, &
A R AT VA K R LR 186 m,  TEAE EE BE P KRR AL
PEK WS IR 261.5 M. 2 W 3.

(2) Frmzh L Bs AU SRR i 3

AT 1958 4k T /K AT 1961 4K (1) S RiiA
K, e A Lpis LA, #E  Har,
ALK 13 HE. 2005 FEEK T 108 m i A B R
OB AH S FURE P IR IRAR L, B R A
v, AE DRI R (R A, TRk R A R v
1 —A i mi

a) FIEEIENTE LI AUR LA

TLHURIKE A 71985~ 19914, MIER N
6.4/ m®, TI1K:920.6 m, It K144 m, FIHIK.1288
m, B RIE32.6 m, KRG ZIE A 8.5/ . AT
BB REERIGSIWIE L, ISk Z3HI, EE N
VB . ORI A5 M Bt E R T LA it -
— SR WL L s AR OB A e A B
PELBGE, InsR R ISRy i ORISR
FEAREE, AE P2 A T EwEER3~5 emil) A%
s SRR B EREI; DU AR AN

SRR W I & R, 19904 /K 17 LL 4R 218 kit K 2 14
S.6RE, SR AL X HhE ZU R A VIS s 20055 7K [
JE X A AEBIR A M FE S, 283k 2 IR A5
WUAR KA RGN R TE, IBATIRDL R 4F

b) “ HAEUEORE” WK w6 LR S5 i
it

P R IR R A FU P v — FE R ORE ey, K
W3 AR B L, Fik S EANA7%, R
TtfE 1A - “ 635”7 Wkl A FI 2 Bk T VG BT 2,
b Rk BT 34 4 45.0%~50.8%, K4 1t R Hs 4
PEXIROR, IS i & mim, A ok,
A2 M8 Ae RIUE e I 78 3 2% 18 3]
KINPUREZLR N7 75 LR BT i BE IR I Rr a, 2%
SREUT LLRSIUE . ORI g B, SR BRI
Ty, % b R @ KRIIpE AR R R
(RTEES, PRI A1 © 0.3, %08 G Bl b
TEORAE Lokl A 30 7 A AR 1T L B 1) 3488 D0kl
by TFUERI B E 3.0 mEE K R UE)E, RS E AN
P2, BWemse s 3 me FEi4 m, DA 2 1
FEIG BB REE BN, DB S HIFeR L @
WEFCHE T RIEE RN, B ST — g 2544
Fif2Dx0<0.8 mm; I T 4> 1%l 1-D2<0.5 mm,
C=5~30, /NT0.1 mmity kL & A I 5%, i fr
B DS DI 4, AR R At s
PIVER ;s GXF IR R R P 0 Fe S bt ZEskab
BRATVRHAH X % €D, =0.85, Hif BHLEHFn<20%, #2
VAR B SRR, WhaRPUE RE e,

o ORHSCEREFT 3 XSS AR

“635” Lol LA HIE 706 m, K 320 m,
TWRZEAT B b @I 23 51 4 840, 740 m, /el
RWE Y 21 m, AU K4 375 m, BT &
A ZE A, RS R R RS i m,  IRARPE A
FEARTERCR, RIS NISAT 5, BB
J& T RIIUE B B PSR T RE I 4E, IR K
BB TE T e M KU 24, TR RE 8 R
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Table 3 Main characteristics of earth-rock dams by anti-seepage clay with height over 100 min China
75 W4 A 5 AT WlEi/m Wi WK/m JEE ML m? FHIMW
1 K LI ) PR 261.5 YA 608.16 237.03 5850
2 AT pu i 2009 186 o 573 53.9 3300
3 UNTEYS M 2005 154 BhrakE 1667 126.5 180
4 R [liR73 2001 127.5 o 443.6 2 20
5 Wi+ v 2007 136 LR 309.4 1.327 195
6 14 Hrom 2005 108 Lok 350 17.7 320
7 KR g1 2006 108 Lk 317 14 70
8 A Py ) 1991 103.8 Lok 217.17 1.224 600
9 e Hol 1976 101.8 LR 297 5.21 30
F 4 PERESIEERNEEZRER
Table 4 Main characteristics of concrete faced rock-fill damsin China

75 W A 5 AT WiE/m WIS /m BRI KW JEE ML m?
1 IR A B iiBl4 2009 233 660 160 45.8
2 REMN—% Gl 1999 178 1104 120 102.6
3 —HRIE ol 2007 185.5 423.3 100 40.95
4 LR IE Gl 2005 179 427.79 60 49.47
5 Eea il gl 2006 158 663.77 76 11.12
6 HRE—R B 2006 157 445 46 25

7 LR Hrom 2003 133 365 6 3.47
8 MWHE WL 2001 1325 448 20 18.24
9 N(EIDS H il 2005 132.2 429 150 6.2
10 Sl Gl 2004 129.5 276 36 5.31
1 S TR 2001 124.4 398 1.8 1.684
12 MK E fE Rz 2005 100.5 540.46 114.7 1.432
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IR 51 1 7 A He > T VR L OB, 2001 A4 %
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JEEELLIZKEE, 45T 2010 AR R s 78 m ) R ik
o HAET, IEfEEENFEZEIAE 7%, Hhhi—K
FEHUE 102.5 m, BT hzik 7K ZEIL Ry 105.26 m, LK 1.
YT W TR IIGE N AR T A8 B I 5 RS s, X
X VR o A AR R I, BT A
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Table 5 Main characteristics of earth and rock dams by anti-seepage asphalt concrete in China

75 W4 =gl Gl AT Wi Wi/ m WS/ m HAHIMW JERIL me
1 RiiF T 1998 AR 72 577 1800 0.33
2 FRIAT NI B[ 2008 TR 57 2843 1000 0.079
3 PE it thi7g 2007 AR 50 537 1200 0.04942
4 FIR bEREe] 2008 TR 94.8 600.37 1200 0.0782
5 U 11 Hl 2000 VYA 36 264 - 0.0745
6 ERaRts Wt 2003 Ve 104 1840 - -
7 MR pui 2005 DRE 125.5 411 240 2.98
8 Je /R HOIT. 2006 Lak 415 1658.31 250 86.1
9 TTIIAZ IR 2007 Lak 434 395 — —
10 TRy EYN 2003 DRE 48 145.5 330 0.1210
1 kA V)i 2008 o 725 371 600 1.347
*6 REICERIES RCCmMLgitR (#ik 2007 E£JE)
Table 6 Statistics of Some Built Roller Compacted Concrete High Dam in China (until the end of 2007)
W4 =l Gl AT Wi /m W/ m RCCH&FTT m®  BAEBYT m®
by il 2007 201 412 82 287
T i) 2007 192 761 462.3 641
KAEIK gl 2006 135 306 56 65
o )i 2001 132 25 36.2 39.2
Koz Py 2008 160 640 240 443
PRy Wik 2009 160 1250 647.3 936.4
pay AUl biiiB | 2008 135 119 18.2 20.7
A Rz 2008 130 348 68.1 74.5
2007 4, tHE RCC U (Ul 15 m) /045 420 (1) TZFER X KARFAVR Bk 130 128 Ak A A%
JE. HErERE O A RS E O R B PRIEH AR5 N H

117 JEAT 15 s (W3R 6), BoR T R ERZINA K R
AR, GEtEsk, FREI RS O TREAEAER—
S [ JI20 2 A TR I 2 L KT A
e dinlioksR LIS ANy N/ ol N =T RS 1]
TRy, TR T 2 S s, Al
WAL $4t T oEaE MR AR S 4,
3.2 ERERRLINFoFfARIEE
BEXTRCCHL i T FER, IR FEPEHIfT e, 9
A, HEGIROE B2 M X SUIURRE 2, BT aRAE 20140
QOEM ARG [HERCCHL, F20004E &% T A7 ] T4
(HUE109 M), % TR A B B RLE iy FE b X g 1)
T e TR - e L U5 35 130t 7 W R YR L EE 301,
Je I H R T R RS T KRR AL (1205 m). FEE
Wil K R (1E49.8 M) KPR K Bl (L
740 M), XL AL T = FER B HIFE X, JL g il
ST KRR AL B Ty F tH A e O AE i B X A
M R s R R ORI B R 4 W Bl s i et
TEAW RIR TRERER, EEEA BAEL B
T2 RS BRIS IS . AR BB 5 AT T oK
AT SR IR R o S 2 A s R et - MU s o 1
uRneE ) A A E AR RIS R ISR T

e 5
EE 2L

W JiES S 5 7K AR 2 0 P 2R 7K R S 3 Ak 1 B 2K
RilimZEX, £F%AHNNRK, REREN
-49.8°C, I/ A401°C; 1271, 17, 224 H
SR IRIIAE-20°C LR o TR 5 5 T ™ b X
TR IR A A . KU A E R TR et
SHACEE JEH CILIRRE) XHRERE R
Wi A U T VR vt L B IR P s ). R A Rl e 55
TFE T RGNS AR ST, HEAL T FE X Ak
FRTR % 130 B 37 78 A AR B AR, eSSl B0 7 1
SERE T A PG AE ™ TE M X R LR A AT 1
o WFFTHRE H A AR TR it - 7 A R J2 I R AR
Ji%, CARCRMBIREE LR RR AR, Ao R R
A B R P

(2) KIBEATIKATN 5B I AT FEP b DX T s
TRE T U 4G 2 R D Y

v 30 L K IS HURE X, AR N-32°C, B
R N39°C,  TRRE R A A R M A KA
PO, RGHTTRE T AT RATH 58 A0S B s
TR N AR ST, HE7R T AT KA — R K — K
Ve = JnaE KT R R LI 2. PR A 2
(i) 25 R R Bt TP RE ST I/ FHALEE, e 7oK

BRI S RIS B s IR e L dee LT 5 LE
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Table 7 Statistics of some basement treatments of earth and rock dams constructed on deep burden layer in China
Yol B BE 2 B2
ws o s W e e
R m ROUTER CEES S SRS
BAE PN e AT ORI 188 75 B BRONA IR BB 78 m
Kt i gk AT TR 240 79 AT ONERA R B2 51 m
ANRJE R 2001 WA RLREI 160 80 W, WA E)E 97 155582 m+7K 4l 15
Wis¥F Pyl 2010 AT L RE I 136 102 BRYNAT . mb. Bt YR B 5190 m
waE U Bl UEREB ORI 825 130 B WPONERA 9775 5490 m+fEHE45 m
Y BrEE EE PR ORI 78 150 UK. EEHRAT . HD)E 17 15:5%85 m+if %£66 m
el )il 2005  PiiEiREELOEEHL 1255 >420  FREHPUNERAT. Ry FE L BB RE140 mHfERE60 m
SITY B 2007 THIAR 37 31 110 46.7 A WONERA L PR Bii55%40.8 m

WP HEN, B TR VR EE 198 A K AR AR RS
o i PR A KAk SR K% 30%I1 K15 g
FEIREE L, DL IR TR TR 2R 2 Be A A PR il DR A
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