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Large-scale model tests on embankment of crude coarse grained saline soil
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Abstract: In Northwest China, there is great deal of crude coarse grained saline soil. If it can be used as embankment fill, full
use of local resources will be made and construction cost of highways saved. In order to make the test results more accurately
and to reflect the actual working conditions, based on two different chemical analysis tests, experiments of freeze thaw cycles,
salt expansion tests under (no) additional load and large-scale immersed tests, large-scale model tests on embankment under
freeze thaw cycles are performed. It is shown that the soluble salt obtained by two different test methods (standard method and
screening method of 5 mm) is quite different, and the results from the screening method of 5 mm can better guide the
construction. With the increase of moisture content, the values of salt expansion and collapsibility gradually increase, and the
cumulative characteristics of collapsibility are obvious. The amount of salt expansion for the saline soil under additional
covering load is less than 15%, compared with that under no additional load. After several freeze-thaw cycles, the maximum
expansion rate of the large-scale embankment model is only 0.44%. The crude coarse grained saline soil can be used for
embankment fill.
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Table 1 Grain size distribution of test saline soil
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Fig. 1 Scheme of test apparatus
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Fig. 2 Variation curves of freeze-thaw cycles (4.5%)
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Fig. 3 Variation curves of freeze-thaw cycles (6.34%)
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Fig. 4 Variation curves of freeze-thaw cycles (7%)
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Fig. 7 Scheme of displacement sensor

9 LI R S A8 R P e 1 AT R K BRI B2
X1 B 73 BT i i 9 R B2 3 B0 2 A RS 1, TSR
A S 50 SR FEAR AR  FL o3 AT BT AN T )
[fi, channell ~ channel7, channell5 ~ channel20,
channel27 ~ channel31 , channel37 ~ channel40 }%
channel45~channeld7 73 A T /o R B 52 , HoAhAL 2
AT T IERR R, K] 8 Dyl o il B AL AR 1) AT 1A
i JEE A A R FH e s Ak v PR B2 A S, DMk
FEE N 0.01C,

A7
m‘—"‘m 6 & =
28 @ N
g s aaag N
o & % 08B B
a2 @8 X
M em

[ 8 imBE R RS iR i ]

Fig. 8 Scheme of temperature sensors



846 s + I B % #®

2012 4

3.2 WMWERKRTH

channel-1

w04 =e=== channci-29

— channel-§

channel-45

B 14 IR P2 5 P © 3. B 10 R

== === channel-27

* = channel-49

0 100 200 300

400 500 600 700 800
iLog)

B9 BIRAENEE T E
Fig. 9 Temperature curves of internal embankment

VREAPEP R0 P SR R i KRR B A i, 1
“AWTH 17 RORIZE 1 IRVRRME S R T A B
AN RIAR R R ERAK B AT 26 B 11 D9k R TR A
P2 B S R AN A AR R AR B AL f 2R 1, ok
“B-27 ARSRMIE B Wil s 2 w5, HAZEWE 7 B
Ne

K9 K T AN IR)Z . R AR %
JB B 3 Ry AR (1 - AT PSE T P U P38 e A i A A2 A
R AWHPATEUE 1, BEE IR LRI,
RIEESE LR IR A BOR, A R Rl T DA 5
-10°C, BSRIRIRBARIRIE N 2.76°Cs A=, HE
HRC A SR I (1 I P B A B SR IR A 1) T, iR
ZIBWAEN o WX BT LA, 3 IRERRIE K
Rk AF N, RS T, REKIRILT 5CZT,
IR EREMRT 0°C, kL ER Bt i S AK BURR
FEXIE], TR R P R, i AR R % 5 950
F e ddh. EAFERREAEYTY, THRE %
TR T LLIAS] 14.5°C UL b, RERUEpRY) Tk
25 de OB TS K BRI

—o— ANl —S— SEE - - CHREN
Ay VTl - @ AMGEE2 - -ee- B2
—— (W2 «e-a--- DN — A W3
—t——ARFE3 e e 8 Ak —— DIED
4.1 -
36+
= lt
il
21
e 1.6

06 - Iy A A — L A i T
0 10 20 30 40 S0 60 70 80 90 100 110
FE B ME 0 BB B9 ¥ M fom
E 10 FEIFRLEE T RRRE R AELKE S E
Fig. 10 Distribution of maximum salt expansion amount on

embankment surface under different freeze-thaw cycles
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