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Tab. 1 Relationship of void ratio and pressure for ground soil samples from Liyao test section

B R Ml
p(kPa)
) ) Q@ @ ®

0 0. 876 0.714 0. 550 0.759 0. 643
50 0. 828 0.691 0.522 0.741 0. 630
100 0.779 0.675 0.515 0.728 0. 625
200 0.736 0. 646 0. 504 0.705 0. 610
400 0. 690 0. 607 0.483 0.671 0.583
600 0.581 0.468 0. 645 0. 561
800 0.559 0. 456 0.624 0.542
1000 0.545 0. 446 0. 607 0.528
1200 0.531 0.437 0.591 0.513
1600 0.505 0.421 0.563 0.488
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Tab. 2 Value of quartic polynomial fitting parameters for test samples

B4 SHUE
o RSS RZ

%z a as as o as

@ 1.80X10 * —0. 090 0.092 —0.012 0.876 1.86X10 ° 0. 998
@ 5.96X107% —0. 051 0.105 —0.073 0.714 1.03X107° 0. 999
©) 2.96X107* —0.032 0. 085 —0.083 0. 550 1.81X107° 0. 999
@ 1.30X10 *? —0.023 0.054 —0.042 0. 759 1.23X10 °© 0. 999
® 3.18X10 * —0.040 0.112 —0.096 0.643 2.24%X10 ° 0. 999




772 5

L s

2 (2018 4F) 45 33 %

F 3 R AR S TP i £k pR BN A S BRI

Tab. 3 Value of S-shaped curve funtion fitting parameters for test samples

s Y.
i’?ﬁ 9= Rl RSS R
g3 A B M N

@® 0. 641 2. 874 0. 236 2. 144 3.34X107° 0. 994

©) 0. 346 1.922 0. 369 3. 068 1.81X107° 0. 999

Logistic PR ® 0. 260 1.508 0. 289 3. 388 6.93X10 ° 0. 994
@ 0. 280 1. 858 0. 480 3. 402 4.42%10 ° 0.999

® 0.237 2.116 0. 406 3.435 1.23X10 ° 0. 999

@® 0. 674 2.338 0. 204 2. 208 5.11X107° 0. 991

©) 0.441 1.764 0.275 3.001 2.68X107° 0. 999

Gompertz B ® 0.330 1.377 0.219 3.321 5.53X10 ° 0. 995
@ 0.438 1.783 0.323 3. 239 6.42x10 ° 0. 999

® 0.378 2. 052 0. 264 3.268 1.24X10 ° 0. 999

@® 1.139 0.014 3. 240 1.17X107* 0. 989

©) 1.401  4.83X107° 4.103 1.30X107° 0. 999

Harris P& %L ©) 1.833  8.58X%10 ° 3.525 1.23X10 * 0. 990

@ 1.323  1.80X%10 ° 4.736 2.36%10 ° 0. 999

® 1.561  8.98x107* 5. 396 2.97X107° 0. 999
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Fig. 2 Comparison between the compressibility

modulus obtained from S-shaped curve

and that from standard oedometer test
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Tab. 4 Point with the maximum slope and compression index by S-shaped curve function
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Tab.5 Two levels load combination of p; and p;

BEERE h(m) pr (kPa) p2 (kPa)
h<<15m 200 400

15m< h<<30m 400 800

30m<Ch<_60m 800 1600

6 ARSI A BT R 2 2 B

Tab. 6 Basic physical property and curve parameters of soil samples

R M2
T 45 + 5 @
h(m) A B N
@® 11.10 i 0.876 1.142 2.069X10 * 2. 820
©) 28. 20 Mg+ 0.714 1.401 5.147X10 @ 4.057
) ©) 34.70 i 0.550 1.818 5.235X10 ° 4. 008
@ 47.20 Mg+ 0.759 1.318 1.700X 107 4. 806
® 58. 80 g 0.643 1.555 9.222X107* 5. 396
I 9.75 i 0. 664 1.506 2.420X10 * 2. 851
II 14.25 W E + 0.779 1.284 1. 600X 10 * 3.155
1 19. 95 Mg+ 0.703 1.422 1.230X10 * 3. 477
IV 29. 00 Mg+ 0.878 1.139 7.903X107° 3. 669
RiE vV 33.90 M+ 0.553 1. 808 2.000X1072 2. 942
VI 33.95 i 0. 540 1.852 1.950X10 * 2.948
VI 40. 95 Mg+ 0.767 1. 304 6.369X10 ° 3.976
VI 45.95 F+ 0. 829 1. 206 4.210%10 ° 4.215
IX 53.95 i+ 0.732 1. 366 4.633X107° 4.125
X 57.95 g 0.749 1.335 5.007X107* 4.027

Sy 36 IE P £ T 288 1 45 3 8 A 0 A T A4 R B I 0 3 P S P s BT A TR 4 26 B Harris pRACR K C
A B R BURS R E O 5 R bR (8 45 3000 0 SR i B i E, AT XL . Bk, DURIFE — &
R A SR UL A B3R 15 A R BRI 4 AR R R SRS L& 7 R R BN RE,
Y9 b — A 3 A IR A B ) B B A AR TR A

P TP T 28 11 45 1 6 14 b A s 40 2 50 s A 11 4 U6 A L AR 22 B0/ L BR /N T 100kPa B9 841K
JEJJ BURSi R E' iR 2278 S R RSN AR R B E' R 2250/ FEAR AL AR /N T 10 00 BN LN L
PR 2N 40900 HIE AT UL, BT Harris pR %A 9 200 48 181 25 35036 07 V6 70 1530 o (AT 40 Ay T B
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Kl 7 Comparison between compression modulus of the test samples from two-level

oedometer test and those from standard oedometer test (Samples Q@ Il X )
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Logisitic PRELFT Gompertz PR Harris BRER & S T2 ol 28 o6 80, B [5] £ 68 0% Sz B fof 28 38 i B 50 +
JEGE AR I & R #a s o B WA 2 S 80, i Logistic BREUHT Gompertz PR = 20N 4% 5k i o 115
TR elgp MZSCHR . WAL AEFF TE B 2 500 (e 86 2% 0 0 0 F I B % 3% 00 R R AR 38 J& T 40 kL
do A RS ACRIE YR rh R A8 W 9 . HP BB AR w, R 10mm R FR{E , A 2 B 2k Rk K
IR T 10mm ¥R R AT &8 . oh AT g0, 2 Akl LAE AL T A 26 B0, 45 R 3R Jr LA T B 2/
N, Dot a0 b A 2 DA BR A AR B o 32, DRSSl S TP Y 4 41 R T 44 R 2 1) 7 BRI P 4%
Jon g 1 45 3050 75k AN AR VR PR 2R ROA B A8 L X Tl A 2 BT A I T O R T ik 3 M R
Bt — PR IR

20 .
A s [,=0.63(w;-20)
16 B4k : wpp=40
L2k
8 -
I=7—mm et
4 -
0 1 L
0 10 20

B9 ZEzs ekl e s K
Fig. 9 Plasticity chart for Liyao and Wugqing clays
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On the expression of e-lgp curve S-shaped
function for undisturbed soil and simplified loading
and consolidation experimental method

ZHAO Ming-zhi"*, LUO Qiang"?, JIANG Liang-wei"?, WEI Ming'*
(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. MOE Key Laboratory of High-speed Railway Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In this paper, in order to reasonably determine the compression parameters of soil and to
simplify the loading process of consolidation experiment, combined with the standard consolidation
experimental data of the undisturbed fine-grained soil taken from the foundation in Liyao test section
of Beijing to Shanghai high-speed railway, the difference among polynomial and three S-shaped curve
functions used in describing e-lg p curve development of undisturbed soil is compared and analyzed, the
reasonable calculation principle of preconsolidation pressure is discussed, and simplified loading series
consolidation experiment method is put forward. Study results show that the polynomial function is
susceptible to data fluctuation, which leads to the deviation of the whole fitting; The undetermined
parameters of S-shape curve functions can well and stably reflect the minimum curvature radius point
and the slope of straight line segment of curve, therefore become an ideal mathematical function
expression of elgp curve; through analysis of Arvidsson method, Gregory method and Casagrande
method, different selection principles for preconsolidation pressure are determined, the variation
interval of preconsolidation pressure is obtained; when soil is in transition from overconsolidation to
underconsolidation, the concept of normal consolidation zone existence is proposed, which is more
objective and reasonable to judge the consolidation characteristics of soil; the undetermined parameters
in S-shape curve functions can be determined by initial void ratio and deformation values under two-
stage or three-stage loading conditions; based on this, consolidation experimental method of simplified
loading series is established. Above results can provide theoretical guidance to correctly determine soil
consolidation characteristics and rapidly obtain soil compression parameters.

Keywords: undisturbed fine-grained soil; elgp curve; S-shaped curve function; preconsolidation

pressure; normal consolidation status zone; simplified consolidation test



