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Composition characteristics and genesis analysis of precipitates in dam foundation
corridor of Shimantan reservoir
CHENG Lin', HUO Jixiang®* , MA Fuheng® , WANG Kai*

(1. Management Bureau of Shimantan Reservoir , Pingdingshan 462500,China;2. State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering  Nanjing Hydraulic Research Institute , Nanjing 210029, China)
Abstract: The precipitates in the dam corridor were mostly products of the interaction of groundwater with solid-phase media
such as bedrock and concrete. The formation and evolution of the precipitates may have adverse effects on the safe operation of
the dam, Before the reinforcement of Shimantan Reservoir, there were varieties of precipitates distributed in the corridor. In or-
der to find out their material composition and analyze their source, we sampled and analyzed the precipitates and their nearby
leakage water. X-ray diffraction and fluorescence spectroscopy were used to determine the mineral and chemical composition of
the precipitates. Hydrochemical diagram and model calculation were used to study the chemical composition evolution of the
leakage water. The results showed that the most widely distributed white precipitate had CaO and loss on ignition as its main
chemical components,and calcite as its mineral component. It came from the dissolution and reprecipitation of cement stones in

the dam body. Some black precipitates were mainly composed of MnQO.and they originated from manganese cement in bedrock.
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The analysis results together with observation data such as uplift pressure can provide a scientific basis for the seepage rein-

forcement of the dam.

Key words: Shimantan reservoir; dam foundation corridor; precipitates; hydrochemical composition
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Tab. 1 Basic facts of sampling analysis of
precipitates in corridors

A2 B Frisgie Wsmih
X1 455 SHB 4L A  1¢a)

X2 5 BB S AR [ttt 1)
X3 6 BB RN S0 FES AERHE 1O

2.2 MoE s o

LA R AT X G2 AT I (X-Ray
Diffraction, fijFx XRD) 43 #7 » il # 75 #r H 9 A9 SO0
AT WAL . X T 3 A8 AR AT
XRD 43#1 o B A8 2R A H A B 220 | AR 7= 1 D
max/RB 8 X-HHRATH0O ML E 1 L 2,

HE 2 WTLAE

(DT PR X1 3T 25 10 2 T8 2 %
(Al ST P 5 L g SR £ 4R K A 2 9 bV P
BRI

OB R X2 AR X3 At 1B 335 A7 4
A S 7 S 0, 5 i T v BT A A S DA A LR
VA L iRE X2 T X3 R E ol R ATE T i# A



AR, o R KB ISR B AT 4 AR RRAE 5 R B AT

Yyo Bt BESEAT H ) i A0 67 B 3UUHE KO TR B £
(R A ™ B K AL TR BE L 9 Ca(OHD,
W E RSB AL E S A R B CO, R A R

225 0 I M T o G 0 £ 05
U S P 2 5 8 5 7 771 A
SR IIE

Lol EFEND (o wkEExe (R
B 1 JERE R A
Fig. 1 Photos of corridor precipitate samples
15 (i Sk {HME HIK NN
16 (KK Fb NN | 8 B
140K Al MM e
T2 Lk MM M HH
Inom | | I R T T N T |, IV T U e T | S L
s | . 3k
& By In" fTT' AT
Bt | Mk CLE
| BT AT HiMk a1
N i1 { MK R L [

T e TR
[ b EEFEXD

" = HL
Mkdb Mkdy SO0 GIIF TR
{ 1) Xl

Welh AR SBGE A TILD
o) NS

2 WA eE X SR ATH EIL

Fig. 2 XRD pattern of precipitate samples
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Tab. 2 Inorganic component test results of precipitates in corridors PR Y
(=il X1 X2 X3 (=il X1 X2 X3
LOI 23. 680 43. 610 45. 260 TiO, 0. 131 0. 007 0. 004
SiOz 10. 040 1. 370 0. 750 MnO 45. 210 0. 026 0. 003
Al O3 4. 460 0. 999 0.170 P,0s 0.722 0. 058 0. 080
CaO 7.110 50. 090 53. 320 BaO 0. 664 0. 015
Fe, O3 4. 850 0. 110 0. 010 ZnO 0. 388 0. 006
KO 0. 622 0.023 0.011 SrO 0. 137 0.129
SO3 0. 372 0. 177 0.119 Cl 0. 015 0. 022
Naz O 0. 097 0. 046 0. 035 As; O3 0.013
MgO 1. 300 3. 280 0.072 V205 0. 003
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Tab. 3 Percentages of representative chemical constituents

LAY
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X1 15. 21 52. 50 52.29
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Fig. 3 Triangulation of chemical composition of precipitates
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Tab. 4 Water sample test results of Shimantan reservoir

a3 #FR pH K* Na™ Ca®" MgZ®  HCO;~™  CO32” Cl~ NO; ™~ SO,

1 i 7.78 23.05 21.41 20.88 3.39 64. 54 0 22.25 16. 89 42.78

2 T 7.44 18. 56 23.36 32.40 7.46 114. 01 0 27.39 10. 37 43.11

3 S1 7.65 4.46 18.75 34.93  12.71 96. 87 0 32.55 0 59. 02

4 S2 9.87 11.92 18. 48 51.19  10.43 0 73.20  29.12 4.13 58.44

5 S3 9. 65 4.10 16. 50 55.80  12.27 0 77.22  30.21 1.61 56. 83
R BR pH fEST s HAAR PR AL me/L.
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Fig. 4 Piper diagram of water samples from Shimantan reservoir
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Fig. 5 Stiff diagram of water samples from Shimantan reservoir
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