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Mechanism and reason of dispersivity of dam soil in Nanping Reservoir
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GAO Ming-xia ', LI Peng', WANG Guo-dong” , FAN Heng-hui
(1. College of Water Conservancy and Architectural Engineering, Northwest A & F University, Yangling 712100, China; 2. College of

Science, Northwest A & F University, Yangling 712100, China)

Abstract: The dispersivity of dam soil samples in Nanping Reservoir is identified by means of double-hydrometer tests, pore
water salt tests, pinhole tests, crumb tests and exchangeable sodium percent tests. Furthermore, the dispersive mechanism and
reasons are also studied in combination with the analysis of physicochemical properties and mineral components. The results
show that K16 and K19 are nondispersive, and K30 and Z10 are dispersive. Rich montmorillonoid and sodium-ion are the main
reasons to cause the dispersivity of soil under the alkalic environment, and another key reason is the granulometric composition
of soil. The cementation of clay, especially colloidal particle, plays an important role in the structural stability of soil samples.
Much calcium ion and high organic matter can restrain the dispersivity of soil, and adding lime can improve it effectively.

Key words: dispersive soil; physicochemical property; dispersive mechanism; clay particle content
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Table 1 Physical properties of soil samples

SR A 1/ e

b e PR VABR  BIREIRE BONTERL RS kR
o ke 3
v >0.075mm  0.075~0.005mm  <0.005mm  WJ/%  wel% Iy /g *em?) 1%
Kle6 2.70 42 68.2 27.6 29.0 15.2 13.8 1.85 13.6
K19 2.70 4.5 69.0 260.5 27.2 15.0 12.2 1.84 13.6
K30 2.71 5.0 61.2 33.8 28.5 15.2 13.3 1.89 13.2
Z10 2.71 3.5 76.5 20.0 30.0 17.5 12.5 1.85 13.5
Fe2 THLFMER
Table 2 Chemical properties of soil samples
TR it (g « kg )
RREE TR J Ly Eh N , pH i
At - - . - gl ATHUR
COy” HCO, Cl S04 Ca™ Mg~ Na* K*
K16 6.123 0.000 0.309 0.418 3.362 0.570 0.148 0.875 0.014 27 43 8.67
K19 9.100 0.000 0.322 0.776 5.065 0.839 0.340 0.964 0.027 5.5 3.8 8.52
K30 8.460 0.000 0.544 1.639 3.763 0.148 0.013 2.329 0.007 6.6 1.9 9.28
Z10 3.027 0.000 0.309 0.047 1.565 0.262 0.249 0.156 0.014 1.5 3.1 8.51
=3 LHTMES
Table 3 Mineralogical composition of soil samples
A SR S % AR L B
Fi L AR A k% : : - J;E%.Tm“ {féf{ .
s E[2 ERE7/ Bobw JESHi e
AH T
TRE — RO - - b IS e amm e
WS S e e PR oo s o R
RE Ty ) (o WOAR ST T AR e A T (s)
(/s) /s . (K> (C)
(/s>
Kl6 29.1 24 59 11 45 422 1.0 103 144 03 27 7.0 172 1.7 32 19.3 4.8
K19 313 21 61 12 45 404 20 97 139 04 23 66 191 19 38 21.1 4.5
K30 299 27 59 5 9 45 439 24 B89 109 06 34 8.1 176 15 27 20.1 5.6
Z10 299 2 60 13 25 45 398 09 129 124 03 38 06 179 39 175 18.1 0.4
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Table 4 Results of dispersive property tests on soil samples
. LIRS o FUBK AT ¥ AR B 35 7150

pe A o ZHHH ‘ T

T 4 Pa Kk i srtt PR 45/ (1/n mmol = L) TN
i % ;(g . cm 3) /mm H‘HHJ 17 II(E. ESP/%

Is M Na* K* Ca® Mg®* TDS SAR PS/%

K16 6.5 1.81 1020 5 1 Wies 7.5 74.69 0.23 29.87 21.20 12598 14.8 59.3
K19 11.5 1.85 1020 5 1 s 6.5 92.32 0.46 30.53 27.20  150.51 17.2 61.3
K30 128 1.80 180 5 3 bR 20.7 274.94 0.28 28.67 3560 33949 485 81.0
Z10 53 1.81 50 10 520 iRk 2.2 20.77 0.30 29.60 21.33 72.00 4.1 28.8
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2.1 WHEIHAE FyAhs TR T W 43 dECHE b R A )

L G 0 R R AT K L T G A
SERRL (<0.005 mm) ik, B YOE LR AL Ty
TRHEAT, Ay RGNS 20k Bk S8 AN g3 o,
ARG R ORL A AT KA . AN Ay SRS FRL (<
0.005 mm) 75 o RGN 40 R K 06 Rtk 55 FeL )
B ORE PSR 05 B o 1 04 9 NG R N S )
R R . T ARAE L S o GRORIK s TR
RAREFEHW SR Frd.
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Table 5 Criteria of determining dispersive characteristics of clay

soil by double hydrometer
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Fig. 1 Relationship between dispersivity and TDS/PS
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Table 6 Empirical values of sodium adsorption ratio for

dispersivity identification of soil
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Table 7 Results of pinhole tests on soil samples added with 1%

lime
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