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Advances in key technology for concrete face dams with deep overburden
layers under cold and seismic conditions

DENG Ming-jiang
(Xinjiang Water Resources Department, Urumgi 830000, China)

Abstract: Since the 1990s, Xinjiang’s reservoir construction has changed from plain reservoirs to mountainous ones, and the
concrete face sand gravel dam as the main dam by use of local materials has been rapidly developed. In the late 1970s, Xinjiang
began to introduce the construction technology of concrete face rockfill dam and adopted the natural sand gravel to build dams
with a height of over 100 meters, which are the main characteristics different from those of the common face rockfill dams.
Aiming at hiemal zone, unfavorable environmental geology conditions such as deep overburden and high seismic zone, a key
technical system for concrete face sand gravel dams is established and summarized. The innovative breakthroughs in the aspects
of aseismatic structural design, deformation control and seepage control of dam body are achieved. This study indicates that the
increasing improvement of construction technology and the continuous enhancement of compaction function of large machines
provide important technical supports for the safety performance and popularizing application of this dam type. So it has great
significance for improving the construction and operation level of concrete face sand gravel dams.
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Table 1 Main characteristics of concrete face dams in China

B, YU 283 m, 9 H AT — Rl FEEBISIR

i KINAZ R B EBATER Wli/m HTHH/m FEHLI(TT KW) PERI(fL mP)
1 7K AT 1 biiBld 2009 233 660 160 45.8
2 RAEN—% Biel 1999 178 1104 120 102.6
3 =R GioM 2007 185.5 423.3 100 40.95
4 R ol 2005 179 427.79 60 49.47
5 B4 | 2006 158 663.77 76 11.12
6 TG — % e 2006 157 445 46 25

7 JER Nk e 2003 133 365 6 3.47
8 W% WL 2001 1325 448 20 18.24
9 NEIDS i 2005 132.2 429 150 6.2
10 e el 2004 1295 276 36 5.31
11 HiR WL 2001 124.4 398 1.8 1.684
12 EarhkEhe % 2005 100.5 540.46 114.7 1.432
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Table 2 Construction statistics of concrete face sand gravel dams in Xinjiang

e KERH A R Tl i 55, W =iim WHKIm  BEEIZ md) FEH(MW)
1 HRE—R HeA 2006 W AH-m] Je#hm 157 445 25.3 460
2 HEAT R HeA TEs s B[ I L] 146.3 467 2.32 140
3 LE R W RRA N 2003 WE R AT RO B 138.0 365.0 3.47 60.0
4 WLy PRR A 3 TEs HohHne e 129.4 475 1.88 100
5 HEIKE HeA TEs oo B FTHE 124.5 489 0.82 34
6 T 555 PRR A 3 2007 F-#m] LM 110 352 1.25 309
7 A By ERA I TEs Fl s 7 S0m RO B 106 141.23 1.449 110
8 MR 4 Hem il TEs F-#m] LM 106 1835 0.771 180
9 SR K L3 HeA TEs 2 ] Je#hm 102 306 2.066 135
10 HER ERA I TEHE B AR YR wHeEE 77.63 210.05 0.1365 —
11 TR bERAT I 2006 K] AEIR=Y 715 207 0.1438 —
12 TRk v HeA 2000 TR AT WS T 67.5 2935 0.1072 —
13 SE7E WERA I TERE SE7ha) AR 66.47 310 0.4463 5.4
14 e VITE A WA 2007 L TE DAL N d5ve = 63.85 183 0.1436 —
15 W& IR R WERA I 2003 RIRWEURI T 61.5 465.4 0.3900 5.8
16 AN W RRATIN TERE FESRiwm  EEE 61.3 821 0.69 110
17 BN W RRATIN TERE VYiE v WS T 55.56 250.5 0.057 —
18 JRA HeA TERE PR BT 448 3227 0.098 —
19 Aol A IF. WERA I 1982 VP IRIAG] == 415 120 0.1051 —
20 MAERLE WERAI 1995 I ELy] s ELyT 405 550 05 25.2
21 AR&Z2amn BERAI 1990 SE7ha) AR 39 466 0.0478 —
22 (K iny| HeA 1996 AT RRE 355 190.8 0.0620 —
23 TIfEGE M4 2000 TimEanem FEHEE 30.57 125.7 0.038 —
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Fig. 1 Typical section of concrete face sand gravel dam of Jilintai No.1 Hydropower Station
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Table 3 Test results of relative density for partition filling of Wuluwati Dam and Jilintai No.1 Dam

TFELFR i H ANESY=S HER IR WA EHEA X
R A A £ 196 275 185 416
LE% - Nk SFIE 0.96 0.938 0.939 0.93
K WiHE =0.9 >0.85 >0.85 >0.85
ARG EI% 100 100 100 100
HRE—% Fer A A £ 54 340 419
K A 0.914 0.902 0.891
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Table 4 Worldwide concrete face rockfill dams with toeboard built on deep overburden

Bzl TRELZFR W /m BEEEEIm HHREMR HERAE
LT L H G 107.6 476 WA SRR TEgk
;2 (=7 108.70 24.3 WERA . qumb TEgE
O GHAD 95 30 YIERAT . BRED . RO [ =
BELT G 70.2 72.26 Bt RIS [ =
DM CHAD 57 455 WERA TEgE
h TR (P01 48 73 WA WD gk
TENANE ¥-)) 415 375 WERA [ =
i MEZ (WD 40 30 [ =
PR G 35.4 31.7 WO RR A [ =
2 (Ui 112 34 TEEHRERA ol
K (74D 50.8 37 bBRAT [ =
o m SR QUPIID) 108.2 100 WD RPRREI A
ot CHRD 133 56 WAL WEREA R [ =
KA GEAE) 233 21.7 W ONERA [
52138 (santa juana) 3l 106 30 kA [
M 5843 2 (puclar) 3 83 113 el B
4h Bou hanifia 11 54 72 b2 TR S [ =
GRS 50 30 WAk A Je4n L

ey

JEF ARAY: mm



%6 B

AL, 98, e TR R E IR ARG BOR B JU SR 991

(& 3 #af IE 7Kk FESR I AR RO AR A S0 S B & T [E]
Fig. 3 Typical section of concrete face sand gravel dam of Kekeya Reservoir
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Fig. 4 Structure of joint waterstop and linkage mode between concrete diaphragm wall and concrete face of Chahanwusu Dam
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Fig. 5 Typical section of concrete face sand gravel dam of Simutasi Hydropower Station
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Fig. 6 Typical section of concrete face rockfill dam of Jiyin Reservoir
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